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Truly the most famous of all airborne electronic instruments, the Bendix* Radio Compass 
has flown more miles, more missions, more mail, more passengers and more freight than 
any other radio unit. After 12 years of service under every conceivable kind of flying con- 
ditions, the Bendix Radio Compass is still the standard radio navigation system of major 
airlines all over the world. More than 165,000 Bendix Radio Compasses have been built and 
sold by the Bendix Radio Division for installation in military, commercial and civil aircraft 
of all types. For further details on this, radio’s greatest contribution to aviation, as well 
as other Bendix Radio developments, please write direct to the Bendix International 
Division. * Reg. U.S. Pat. Off. 


VHF Transmitters - H.F. Transmitters - Radio Control Panels - Antennas - Indicators - Automatic Radio 
Compasses - Marker Beacon Receivers - Announcing Systems - VHF Communication and Navigation 
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avail yourselves of the SAS’ skilled technical staff and 
modern well-equipped hangars and workshops. 


A qualified specialist is available for consultation at your 
base, and we shall have pleasure in discussing with you 
any aspect of your aircraft maintenance ; whatever the 
type of work - you can depend on 
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Dear Sirs 


The requirements of the Korean campaign, the expansion of our military forces 
and the needs of both domestic and foreign airlines are such that United Aircraft 
Corporation is taking decisive steps to keep up with the demand for its products. 
But conditions beyond our control may cause lags now and then in service. We sin- 
cerely hope that there will be a minimum of inconvenience for our friends abroad. 


$20,000,000 EXPANSION PLAN FOR PRATT & WHITNEY AND HAMILTON STANDARD- Two new plants 
now under construction will add more than a million square feet of production area 
to United Aircraft's present plant space. One will be located at North Haven, 
Connecticut, and will be used as a satellite plant to feed 
engine parts to Pratt & Whitney Aircraft's main plant at 
East Hartford, to achieve volume production of gas turbine 
engines. The other, to be at Bradley Field, Windsor Locks, 
Connecticut, will house the entire operations of Hamilton 
Standard in a 500,000 square-foot, one floor, modern 
building. 














Release of the space now occupied by Hamilton Stand- 
ard in East Hartford, will permit Pratt & Whitney to ex- 
pand its quarters substantially. Construction of both plants will be rushed so that 
they will be able to receive production tooling by fall, and the labor force for 
both divisions will be increased by approximately 10,000. 


The added space will enable Pratt & Whitney to produce, 
in addition to the two centrifugal flow jet engines it now 
makes, two new axial flow, high power jet turbine engines. 
One is the J-57, a highly advanced type, the performance of 
which is under military security restrictions. The other is 
the T-34, the most powerful propeller turbine engine now fly- 
ing in the United States or England. Flight tested since 
last summer, it has been chosen to power the Air Force's 
giant transport plane, the Douglas 
C-124. Completion of Hamilton Standard's new plant will 
make possible even greater production of that Division's 
steel and dural propeller blades as well as cockpit re- - 
frigeration units and aircraft accessories. No appreci- 
able loss of production is anticipated because of the 


transfers. ; og 


SIKORSKY AIRCRAFT DIVISION ALSO EXPANDING PLANT - 

To meet substantial increases in orders for its military helicopters, the Sikorsky 
Aircraft Division has begun additions to its buildings which will increase its 
present production space to approximately 500,000 square feet. It is already the 
world's largest plant solely devoted to the manufacture of helicopters. 


SIKORSKY S-55 GOES TO WAR-The ten-place Sikorsky H-19 (USAF version of S-55) recent- 
ly went into action for the first time in Korea. The craft flew two missions and 


























evacuated 15 men. The ease with which the craft can be disassembled for shipment, 
then reassembled, was shown when it was flown to Japan aboard a Douglas C-124. The 
H-19 will be placed in service with the Air Rescue Services 
this year and will undergo tests under actual operational 
conditions by the United States Air Force Air Materiel Com- 
mand and the Air Proving Ground. Meanwhile the smaller H-5 
has more than demonstrated its worth by rescuing some 1700 
men from front line positions or from behind enemy lines in 
Korea. In addition to increased military orders for the 

H-19, and the four-place H-18, Sikorsky Aircraft was re- 
cently named winner of a Marine Corps design competition for a 
new type assault helicopter with far-reaching possibilities. 





HAMILTON STANDARD PREPARES FOR THE FUTURE - In the few years since V-J Day, Hamilton 
Standard has so developed its line of propellers that more than 90% of all U.S. 
Transports either are, or soon will be equipped with the Division's Hydromatic. In 
addition, Hamilton Standard has pioneered the basic concept of the supersonic propel- 
ler and is designing two types under U.S. Navy and Air Force sponsorship. Its work 
on development of propellers for propeller-turbine engines has also moved rapidly 
ahead with extensive testing of two four-bladed models and also an eight-bladed dual- 
rotation type. The division has broadened its activities to include other aircraft 
products. For example, its air-cycle refrigeration units 
have been ordered for three important U.S. jet fighters-- 
the North American F-86D Sabre, the Lockheed F-94C all- 
weather interceptor, and the Chance Vought F7U Cutlass. 





HAMILTON STANDARD BUILDS HUGE TURBINE PROPELLER - A 19-foot 
aircraft propeller, largest ever built by Hamilton Stand- 
ard for turbine engines, is undergoing tests by the USAF 
Air Materiel Command at Wright-Patterson Air Force Base. 
The big propeller was developed for the Air Force for 

power plants of over 5,000 horsepower and has a double 
purpose. It can be used on the highest power piston engines now being considered 
and also the so-called "medium horsepower" turbines. When used in conjunction with 
another 19-foot propeller, with connecting mechanism, it can serve as an eight- 
bladed, dual-rotation model, capable of handling much greater power. 








The new propeller is the third of Hamilton Standard's line of 
specially designed turbine propellers -- called Turbo-Hydromatics -- 
to reach the stage of Air Force or Navy testing after extensive en- 
durance testing by the manufacturer. Two others are being tested by 
the Navy, a smaller four=bladed propeller, now in the flight stage, 
and a dual-rotation eight-—bladed version. The series incorporates 
experience gained in more than 2,600 hours of flight and ground 
testing of Hamilton Standard propellers on turbine engines in the past five years. 





The Turbo-Hydromatic uses an electronic control to regulate hydraulic pitch- 
changing mechanisms which adjust the blade angle in flight. On the ground, the pilot 
takes over direct control of the propeller blade angle. This permits control of the 
airplane's taxiing speed, forward and backwards by changing the amount and direction 
of thrust. In contrast to the size of the new Turbo-Hydromatic are the two 3$-pound 
pumps, each about the size of an inkwell, used to change rapidly the pitch of the 
big, hollow steel blades, Requiring a total of 15 horsepower from the engine shaft 
to drive them the pumps are used together only for rapid pitch adjustment in the 
event of sudden power changes, and for feathering and reversing. Under normal con- 
ditions, only one pump is used for propeller operation. 
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passengers AIR FRANCE most welcomes! 





Rather than wish you vaguely a «good trip > 


AIR-FRANCE PROMISES THAT ~~} * AIR FRANCE WELCOMES THE FASTIDIOUS TRAVEL” 


| @ you will depart and ARRIVE ON TIME 
@ you will enjoy PERFECT COMFORT on board 
@ you will partake of EXQUISITE MEALS 





You who are not content with fine phrases, who appreciate 
exactitude and demand the best in everything, are the 





On the Paris-New York service, for example, on board the 
Constellation « Le Parisien», your journey will be spent 
in an atmosphere of luxury and refinement. You will 
spend a restful night, you can sleep, as though in your 
own bed, in a sleeperette. You will delight in special 
dishes which do honour to French cuisine, fine wines, 
sparkling champagne. You will appreciate the perfect 
service offered by the highly-trained personnel. 


AIR FRANCE 


ALL TRAVEL AGENCIES AND 119, CHAMPS- LYSEES - BALZAC 70-50 
2, RUE SCRIBE - OPERA 41-00 










/PARISIEN 


keeps accurately to sche- 
dule, like all Air France’s 
services. Statistics show 
that the 474 services ope- 
rated by Air France be- 
tween Paris and New 
York in 1950 were run 
with a regularity of 95%. 





Airport lighting 


AGA ASEA 


Complete airport lighting and meteorological equip- 
ment designed and manufactured by AGA and ASEA 
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instead of this... 








when you fly! 












FLY DOUGLAS DC-6 


on these leading airlines of the world: your destination, or less time away from home. 


Many of these and other world airlines 


i I | - os ° 
also fly dependable Douglas DC-3s and DC-4s business or pleasure. 


Twice as many people fly 


Fighters . Attack planes . Bombers . Guided missiles . Electronic equipment . Research 













When you travel by air, you can spend more time at 


And 


you'll travel in truly luxurious comfort when you fly 


AMERICAN U.S. » BCPA Australian 
BRANIFF U.S. New Zealand . . 
DELTA U.S. . [ae Douglas DC-6. In a recent survey, experienced air 
KLM Netherlands ° AA Argentine s » 
NATIONAL U.S. » LAL Italian travelers were asked to name the airplane they liked 
PANAGRA U.S. . PAL Philippine 
SABENA Belgian ; pane AMERICAN U. Ss. best—and the overwhelming choice was the DC-6! 
janis: lorwegian Al French 
pn : oe Make your next reservations aboard a DC-6—finest of 
wiss . ods 
WESTERN US. the modern, four engine air transports. You’ll arrive 
*Soon + Cargo only 


at your destination in hours—not days—ready for 


GTA seer si 


DEPEND ON DOUGLAS... World’s largest builder of military and commercial aircraft for 30 years . Military and commercial transports 












Zermatt 
Crans s./Sierre 
Verbier 


Champéry 





Bernese Oberland 
La Gruyére 
Chateau-d’ Ex 
Villars 

Caux 

Montreux 

Vevey 





Lausanne-Ouchy 
St-Cergue s./Nyon 


< ~ @ Aix-les-Bains 
: @ Annecy 
@ Megéve 
7 f @ Chamonix 
- \ @ Evian 
a @ Divonne-les- Bains 











GENEVA 


gateway to French Switzerland, Lake Geneva and the ~~ 7 — : 
Mont Blane district, offers all the advantages of a AS 


% 
14 
ahehed 


tourist centre 


with its lake and parks, its festivities and University summer courses, its international 


organizations and conferences. 





INTERCONTINENTAL AIRPORT 
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« ARMAGNAC » PRODUCTION LINE 





SE-2415 « GROGNARD I!» 


« VAMPIRES » COMING OFF 
THE LINE 


PARACHUTE-BRAKED LANDING OF «GROGNARD I» 


SOCIETE NATIONALE oe CONSTRUCTIONS AERONAUTIQUES ou SUD-EST 


6, AVENUE MARCEAU - PARIS-VIII 
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Serves the 
Aircraft Industry 
with 


Tyres, Wheels, Brakes & Flevible Pipes 


DUNLOP RUBBER COMPANY LIMITED (AVIATION DIVISION) COVENTRY DEPOTS THROUGHOUT THE WORLD 
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SWEDISH 
QUALITY 






to the very tips of the wings 







Sweden is famous for quality products — 






Swedish quality is a high mark for any 






product. Swedish designers and Swedish 






craftsmen have achieved a passenger 






plane of the highest international quality 







in the Saab Scandia. —- Swedish quality 


to the very tips of the wings ! 
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— — PERFORMANCE FIGURES —W~ 


ae Passengers up to 36 Crew 2-5 
Tieden Gross weight 16,000 kg. (35,200 Ibs) 
a parle teied wm Cruising speed 210 knots (240 MPH) 
ous or: Airline range, 36 pass. 600 naut. miles 
Si ae See ee (700 st. miles) 
; * 
Engines : 


2 Pratt & Whitneys R-2180 
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our appreciation 


has made us very 


happy, 


Mr. Bunche 


New York, 
January 15th 1951. 


“Late last month Mrs. Bun- 
che and I returned from a 
trip to Europe which began 
on the 27th of November, 
and for which the travel 
arrangements were made 
through Scandinavian Air- 
lines. It was a magnificent 
trip, and this was due in 
no small measure to the 
friendly and efficient service 


SAS has developed into a worldwide organisation 
with a network linking Scandinavia to 30 nations 
on 5 continents. This is not entirely due 

to technical and economic resources, but, 
perhaps even more so, to the friendship and good- 
will extended to us from all these countries. 

We have been called the United Nations 

of the air. We like the idea, and we look upon 
our passengers as very important members of our 
Scandinavian United Nations. 

You, Mr. Bunche, and the principles you 

stand for, are therefore of immense importance 
to our success. 

It is only natural that in exchange we do our 
very best to be friendly and helpful, and in the 
best possible way serve you and members of all 
these nations. 

Your appreciation has made us very happy, 
Mr. Bunche. We thank you. 


































































































































































































































































































which we received from 
beginning to end from the 
staff of the Scandinavian 
Airlines. 

I would like particularly to 
mention the excellent ser- 
vice rendered to us by your 
New York office who helped 
me plan the trip and whose 
advice and help were in- 
valuable. 

I should mention also that 
members of your staff in 
Stockholm were especially 


helpful, and in Lisbon and 
Rome your representatives 
made themselves fully avail- 
able to us for any assistance 
we might need. 

Mrs. Bunche and I feel that 
our trip could not be com- 
plete until we expressed to 
you our very deep apprecia- 
tion of the friendly services 
and the many favors ac- 
corded us by your company 
and its staff all along the 


” 


way. 





SAS 


SCAVDINAVIAN AIREIVES SYSTEM 


Denmark Norway Sweden 








Scandinavia: A Vital Link in Air Strategy 


- us turn back the pages of history these last forty years and 
concentrate our gaze on Scandinavia. The results will undoubtedly 
be interesting. 

At about the turn of the century the three Scandinavian countries, 
Sweden, Norway and Denmark, formed a minor continent in the 
North of Europe. To the majority of people Scandinavia meant 
smorgasbord, preserved fish, northern lights and reindeer. From 
the economic point of view, Norway was regarded as the land of 
herrings and ships and Denmark as an exporter of bacon and eggs. 
Sweden alone was a bit more interesting, on account of her ores, 
only a small proportion of which she consumed herself, her relatively 
advanced stage of technical development and certain foundations of 
a successful industry. 

Thus it was, up to the end of World War I, during which Scandi- 
navian neutrality was respected. Norway, it is true, was always on 
friendly terms with Great Britain as a sea power, but in Norway, 
Denmark and Sweden German was for many years—up to the time 
of the Third Reich—the second and favoured language. World 
War II was to change all this; today Scandinavians speak either 
their mother tongue or English. 

But there has been another significant change. With the death 
of Charles XII at the end of the 17th Century, the Scandinavians 
ceased to play an active military réle. From this time up to 1939 
all three Scandinavian states were conspicuous for their inmost 
aversion from everything military. At the outbreak of World War II 
these countries were scarcely better armed than some minor Central 
American republic. Certainly it would never have occurred to a 
Scandinavian—after the brief Prussian-Danish conflict of 1864— 
that Scandinavia would ever be involved in war. 

* 


It was only indirectly Hitler who awoke Scandinavia from this 
dream. Basically the German invasion of Norway and Denmark 
were but symptoms of the end of a technical and historical develop- 
ment. Denmark was not occupied by German troops merely to 
make sure of its agricultural products, nor was Norway attacked 
solely on account of the port of Narvik. Protected on all sides by 
the open sea, the Scandinavian countries would again have been left 
undisturbed in World War II had it not been for the dawn of the air 
age. 

The German general staff believed that bases on the Norwe- 
gian coast were essential for the prosecution of the war against 
England. It is quite possible that in a future war some other 
foreign general staff may need Scandinavian bases. The route 
from Moscow to America’s industrial centres leads across the 
Arctic and would be dependent on a ground organization in 
Northern Europe. The route from Warsaw to Chicago across 
the Atlantic is over 4600 miles, whereas the Arctic route from 
Stavanger is a good 750 miles shorter. This counts in a bomber! 
If the Americans wanted to attack Russian industry in the Urals 
from Alaska their route would also lie over Arctic regions. 
In this case too a well-developed ground organization in Scan- 
dinavia would be of considerable value. 
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This means that this apparently minor land b/oc on the Northern 
fringes of Europe has ceased to be a strategically unimportant factor 
in the event of war and become a vital air base, just like Alaska, 
Northern Canada, Greenland and little Iceland. What is more, 
the three Scandinavian countries form the only sub-Arctic region 
which is fully developed from the economic and transport points 
of view. 

Such is the position today. 


The mentality of the Scandinavians and their desire for peace 
have in no wise changed. But they cannot and should not forget the 
lessons of the last war. These peoples, who only twelve years ago 
were anti-military in both thought and action, find themselves today 
obliged to think seriously about universal conscription and to 
sacrifice considerable portions of their national incomes for defence 
purposes. This explains why large bases are being constructed in 
such thinly-populated areas as Norway and Northern Sweden, and 
why the politics and economy of these three small states have changed 
so much since 1945. ; 

The Alpine regions form the neutral southern protecting flank 
of Western Europe, and Scandinavia has a similar réle to play in the 
North. It can only do this if it is armed. 

Fundamentally all three Nordic countries are pursuing the same 
peaceful aims in their external and defence policies. However, 
their economic structure, populations and many other factors mean 
that they must follow separate courses. Norway and Denmark 
have no heavy industry, no natural resources. They are obliged to 
import their weapons and seek support from industrial countries. 
Sweden on the other hand has developed her heavy industry to an 
astonishing degree during the past twenty years. She had already 
bought back the Bofors arms works, originally founded with German 
capital, and has created quite considerable aircraft and engine works. 
This gives her a certain independence and enables her to emphasize 
her neutrality. Where Norway and Denmark, the weaker countries, 
had to join the Atlantic Pact to cover their rear, Sweden has kept 
herself free of all obligations. Thus she has become the true guardian 
of Scandinavian neutrality. 


How Sweden has hurried forward the development of her 
aeronautical and armament industry during the past few years, 
and how she has tackled her peaceful rdéle in aviation by uniting 
the three Scandinavian countries into an air transport group of 
international status, is described in the following pages. 

For once we are not going to write about Korea, Persia or 
the Near East, about American armament figures or the tre- 
mendous strength of the Russian armies. Instead we shall direct 
our attention to men and regions which, for good as well as ill, 
yesterday stood in the shadow of world events but have today 
moved into the international arena. Tomorrow—who knows? 
—they may have become the focal point of history. 








6 Scandinaviation”’ 





O, May 2Ist, 1951, there came to life 
. in Scandinavia an airline organization which 

has become known as “The New SAS.” 
This designation has perhaps been a little 
influenced by the shorter, local perspective, 
in which the individual steps of an evolution 
sometimes assume the character of funda- 
mental changes. What happened on May 
2Ist was—regarded from a more forward- 
looking angle—merely the start of the wheels 
of an organization which was formally 
inaugurated on October Ist, 1950. It was 
nothing more nor less than the creation of 
the final shape of an organization whose 
internal set-up had been visualized as far 
back as the time when airplanes still carried 
their passengers in open cockpits. But for 
practical purposes we shall use the term 
“The New SAS” as describing this final 
contradistinction to its prede- 
cessors. The historical development of 
“Scandinavian Airlines System, Denmark— 
Norway—Sweden” is well-known in aviation 
circles in many countries as the first practical 
test of international cooperation in the air, 
and the most recent organization of the line 

which is to remain final for the next 
twenty-five years—is therefore of the utmost 
interest. 

The time for an analytical commentary 
upon a vast and complicated international 
enterprise, which has the mature age of two 
months when these lines appear in print, 
has not yet come. We shall therefore limit 
ourselves to a description of the organiza- 
tion of SAS as it emerges today from the 
clauses of its “constitution,” the “Consortium 
Agreement” between its partners, and a 
short the preceding phases 
which led up to the present housing of 
scheduled Scandinavian air transportation 
under one roof. 


phase in 


summary of 


The New Organization 


The new SAS operates as a consortium 
under centralized management and with 
the three national parent companies, DDL, 
DNL, and ABA, as partners. Their author- 
ity is vested in a Board of Directors, which 
consists of the members of the Boards of 
the three partners. Only six members for 
each partner are entitled to vote. 


364 





The New SAS 


“United Nations of the Air’’ 


From amongst the members of the Board 
of Directors, an Executive Committee is 
appointed. This committee manages the 
affairs of the Consortium in collaboration 
with an Executive Management consisting 
of a President and two Executive Vice- 
Presidents. The Executive Committee’s 
members for 1951 are Per M. Hansson, 
Chairman (Norway, President of “Store- 
brand” Insurance Company); Marcus Wallen- 


berg, First Vice-Chairman (Sweden, Presi- 
dent of Enskilda Banken); Per Kampmann, 
Second Vice-Chairman (Denmark, Partner 
in the engineering firm Kampsax); H.R.H. 
Prince Axel (Denmark, a Director of East 
Asiatic Company); E.F. Eckhoff (Norway, 
Member of the Supreme Court); and Axel 
Gjéres (Sweden, Director of the Royal 
Board of Trade). The chairmanship of the 
committee rotates on a yearly basis. 
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CHAIRMAN OF 
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THE BOARD 


Viggo J. Rasmussen, 








General Hj. Riiser-Larsen, 


Vice-President—General Manager 








Executive Vice-President 


Per M. Backe, 


Executive Vice-President 





Knud Kalm, 
Vice-President 


General Manager 








Sten Unné, 
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President of the company is Per A. Norlin. 
Of the two Executive Vice-Presidents, Per 
M. Backe will be responsible chiefly for 
questions relating to Economics and Finance, 
Operations, Engineering and Maintenance, 
and Viggo J. Rasmussen will manage Over- 
seas and European Affairs, Traffic, Sales 
and Personnel. Acting on behalf of the 
Management will be two offices, which will 
be responsible for a number of questions 
pertaining to Overseas Affairs (E. Grut) 
and European Affairs (P. Beck Nielsen). 
The problems handled through these offices 
will mainly concern the company’s aviation- 
political relations with non-Scandinavian 
countries, with other carriers and the SAS 
organization abroad. 

Reporting directly to the Management are 
the following departments: Operations 
(K. Hagerup-Svendsen); Traffic (Johs. Niel- 
sen); Sales (E. Gléersen); Economics (H. 
Bernstr6m); Finance (T. Sérensen). 

To manage the Consortium’s local activ- 
ities within Scandinavia, the following per- 
sonalities were appointed: K. Kalm as 
Vice-President and General Manager for 
Denmark; Hj. Riiser Larsen as Vice-Pre- 
sident and General Manager for Norway; 
and Sten Unné as Vice-President and 
General Manager for Sweden. Thus, the 
local activities in the three Scandinavian 
countries are now performed by the three 
regional organizations established on the 
basis of the former organizations of ABA, 
DNL and DDL, the three national 
carriers. These have disappeared as active 
carriers and instead assumed the status of 
holding companies. They do not them- 
selves carry on any kind of commercial 
airline operation. The Consortium is doing 
that on their behalf. The organization 
abroad today comprises special SAS offices 
in 85 cities. Of these, 67 are on the actual 
network of routes, which links 37 countries 
on five continents. 


air 


The Constitution 


The “Consortium Agreement” signed on 
May 2lst last, forms the basis for the work 
of this organization and may be regarded 
as the synthesis of the experience accumu- 
lated by the various components which have 
formed SAS in the past. This experience 
has shown beyond a shadow of doubt that 
the idea of close cooperation among the 
three small Scandinavian air carriers was 
desirable and practicable. The Consortium 
Agreement stipulates that the activities of 
the partners shall be conducted on their 
joint account and as an entity, and that they 
Shall be governed by sound business con- 
siderations, practice and policy. (However, 
as domestic scheduled air transport in 
the geographically small Scandinavian area 
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Bromma Airport, Stockholm : Some of the SAS hangars. 





A SAS Douglas DC-6. 


The offices of SAS Region Sweden. SAS headquarters offices are out of the picture to the right. 
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A SAAB “Scandia” of SAS before the terminal building at Fornebu Airport, Oslo. 


virtually never is a paying proposition special 
provisions have been introduced to govern 
SAS’s participation in such operations, on 
terms to be agreed between the Consortium 
and the respective governments.) 

The internal financial relationship in the 
Consortium follows the old-established SAS- 
formula of a three-seventh participation by 
Sweden, and two-sevenths each by Norway 
and Denmark. These proportions refer 
to the joint ownership of all properties and 
rights of the Consortium and to the sharing 
of profits and losses. The allocation of 
business activities to each of the three 
Scandinavian countries on the other hand, 
is to be conducted “in a reasonable way,” 
due consideration being given to the require- 
ment for “sound business principles.” An 
excessively rigid adherence to the 3-to-2-to-2 
formula might hamper the company’s effi- 
ciency. 


Two Short “Sandringham” flying-boats are used for some of the long Scandinavian coastal services. 


Oslo seaplane base. 





_ 
- 


“LLL. 


Ne as 


— 
ae 
"he 
‘gee 
. ae 
= Pr * 


~ wot pe 2 eet inal 


frome ee 


The company’s capital amounts to the 
equivalent of approximately $32,000,000, 
of which a major part represents the value 
of the air fleet. The aircraft are formally 
owned by the parties registered as_ their 
owners, but internally the entire fleet is 
regarded’ -as owned by the Consortium, 
which exercises all powers of ownership, 
including the power to use, control, charter, 
lease, and sell the aircraft. The agreement 
is valid for 25 years, namely until September 
30th, 1975, unless terminated earlier under 
one of its clauses. 

The air fleet today comprises twelve 
Douglas DC-6s and DC-6Bs (eight more are 
on order), nine DC-4s, six SAAB “Scandias,” 
24 Douglas DC-3s, two Short “Sandringham” 
flying-boats and two old JU-52 seaplanes. 
Overhaul and maintenance bases are Stock- 
holm, Copenhagen and Oslo, with twin- 
engined equipment (and the “Sandringhams”) 


This one is at 
















os 


INTE RISSAVIA 


being handled in Oslo, the DC-4s in Copen- 
hagen and the DC-6s in Stockholm. The 
SAS workshops have considerable contract 
work for other airlines as well. 


Step by Step 

The Consortium agreement in reality is 
merely a working formula for an internal 
rationalization and coordination of pre- 
viously existing components, and it will 
not result in spectacular outward signs, 
as is perhaps expected by some students of 
international cooperation in the air. 

Overseas Division was the first step towards 
the realization of full cooperation between 
the three Scandinavian airlines. The negotia- 
tions preceding its formation as a Consor- 
tium in 1946 had started before the war 
but were interrupted when two of the Scan- 
dinavian countries were occupied. Its activ- 
ities were limited to overseas operations, and 
the parent companies continued their com- 
petition on the rest of their route network. 

As soon as a passenger on a SAS aircraft 
arrived in Europe, SAS seemed to vanish 
into thin air, leaving a number of incom- 
prehensible insignia and letter combinations. 
That this system was not conducive to the 
most economic form of operation is obvious. 
The situation was remedied partly by the 
coordination effected in April, 1948, through 
the organization known as European Divi- 
sion, or ESAS. While Overseas Division, 
or OSAS, was a Consortium operating on 
a joint account, the parent companies had 
to cover their own expenses for the common 
flying schedules of ESAS, and revenue was 
divided on the basis of ton-kilometres 
offered. Though this coordination of flying, 
ground organization abroad and personnel 
did indeed result in much improved utiliza- 
tion of aircraft and ground organization, 
it soon became apparent that maximum 
efficiency could not be attained with five 
separate entities, however well their efforts 
were coordinated. Leading SAS personal- 
ities had been well aware of this fact even 
prior to the actual establishment of ESAS, 
but a number of reasons, political, financial 
and technical, made it inadvisable then to 
press the claims for full cooperation beyond 
a certain point. A committee, however, 
tagged “The Restricted Committee” (it was 
very small indeed) carried the investigation 
further and presented its report around 
New Year of 1950. The report stated that 
the only durable solution would be to carry 
the cooperation of the three companies to 
the logical conclusion, namely the formation 
of one company. Negotiations to this end 
proceeded throughout 1950 between the 
companies and with the three Governments. 
On February 8th, 1951, the Consortium 
Agreement was signed in Oslo, effective 
retroactively from October Ist, 1950. 
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Sweden’s Air Force 


Celebrates its Silver Jubilee 





BY MAJOR SVEN HOLMBERG, 
PRESS OFFICER, SWEDISH AIR FORCE 














A squadron of SAAB B 18 twin-engined light bombers salutes the Swedish flag. 


L, 1925 the Swedish Riksdag adopted a 
bill creating a third branch of the armed 
forces, namely, an autonomous Air Force, 
and on July Ist of the following year this 
decision became a practical reality. On 
the first of this month the Swedish Air 
Force therefore celebrated its 25th birthday. 

Swedish military aviation is much older 
than that, however. A first group of 
Swedish Army officers received their military 
flying training in France in 1911, and in the 
same year the Swedish Army got its first 
aircraft, a Blériot monoplane, which was 
donated by a private person. In 1912 the 
Army bought one Bréguet and one Nieuport 
and simultaneously the Navy received a 
Blériot seaplane. 

During World War I Sweden’s service 
aviation was divided between the Army 
and the Navy. Experience gained during 
the war years indicated the need for a unified 


The Swedish Air Force concentrates on fighter strength. 
were bought in Britain directly after the war. 


command, however, and subsequently an 
Air Force co-equal with the other Services 
was established. The beginnings of the 
new Service were on a relatively small scale. 
The first annual appropriation amounted 
to Swedish Kr. 6,000,000. Original plans 
called for 200 combat aircraft, but there 
was never enough money for more than 
about 70. This state of affairs. persisted 
until 1935, and it was not until 1936 that a 
first serious expansion effort was made. 
The rearmament of Germany and the strained 
political situation made it necessary to 
reorganise Sweden’s defences. Expansion 
plans provided for seven combat wings 
instead of the four then existing and for the 
number of combat aircraft to be trebled. 
In spite of all good intentions expansion 
proceeded very slowly, and this fact was 
brutally brought to public attention with 
the outbreak of World War II. It was 


De Havilland ‘*Vampires” 


on order. 







found difficult to make up for the time lost 
during the previous ten years. When the 
German invasion caught Denmark and 
Norway unawares on April 9th, 1940, Sweden 
was able to mobilize only one combat group, 
comprising 140 aircraft. 
Warned by the events of the first year 
of war, in the course of which many countries 
were quickly overrun because of the insuffi- 
ciency of their air defences, the Riksdag 
decided to expand the Swedish Air Force 
as rapidly as possible. At the same time 
the other branches of the nation’s defence 
forces were strengthened. Gradually at 
different times during the war the decision 
was reached to increase the Air Force to 
a total strength of 17 combat wings. This 
expansion was feasible because of the fact 
that a domestic aircraft and engine industry 
had meanwhile been built up. SAAB and 
Svenska Flygmotor were supplying their 


The Swedish-built SAAB J 29 jet fighter, more modern than any types now in service 
with the Swedish Air Force, is in quantity production. 


Five-hundred reportedly are 
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SAAB J 21R aircraft, here shown with wing-tip drop tanks, are used mainly for ground attack duties. 


Winter brings special problems to the Swedish Air Force. A J 21R being refuelled. 


SAAB B 18 or T 18 twin-engined light bombers are used for ground attack and torpedo-bombing. Some of them 


have been fitted with Bofors 57-mm guns instead of torpedoes. 





products to the Air Force, and new Swedish 
equipment began to replace outmoded foreign 
types; included the B17 _ single- 
engined light bomber, the J21 and J 22 
fighters and the twin-engined B18 bomber. 
At the end of the war Sweden succeeded §& 
in obtaining a number of North American 
F-51 “Mustang” fighters the US. 
Air Force. Shortly afterwards a first order 
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was placed in Britain for de Havilland 
“Vampire” jet fighters. Soon it became 
obvious that the end of the shooting war 


had failed to bring peace to the world. On 
the basis of experience gathered in World 
War Il, the Riksdag in 1948 once again 
decided in principle to strengthen the 
30 day-fighter squadrons of the Swedish 
Air Force by 50 per cent. So far, however, 
appropriations have been for the reinforce- 
ment of only 18 squadrons. Nevertheless, 
the money voted for the Air Force for the 
1951-1952 fiscal year is impressive, namely 
Kr. 396,000,000. The major item on the 
list of requirements put forward by. the Air 
Force on the occasion of its jubilee is the 
strengthening by 50 per cent of the remaining 
addition, a 
more powerful night fighter force is demand- 
ed. 
fulfilled was the keenly needed long range 
radar equipment, on which the U.S. govern- 
ment recently lifted their export ban and 
which has now arrived in Sweden. 

Today the Swedish Air Force has the 
following strength: 

10 day-fighter wings 

| night-fighter wing 

4 attack wings 

| reconnaissance wing, and 

1 air base corps. 
In addition to these there are training units, 
maintenance, overhaul and engineering faci- 
lities, and an air sea rescue unit. 

This list emphasizes that the fighter force 
is the dominant weapon of the Swedish Air 
Force. Since the country’s ability to resist 
and the efficacy of all her fighting forces 
depend on the air situation, it is necessary 





12 day-fighter squadrons. In 


One requirement which has just been 


for Sweden’s fighter command to be able 
to throw into battle forces strong enough 


at least to prevent the enemy from achieving g 
mastery of the air. Air Force appropriations 3 
have so far not been sufficiently large to © 
permit -the establishment of the desired § 
number of attack wings in addition to the § 
essential fighter force. The four attack f 


wings now available are far from adequate, 
but they nevertheless represent a certain 
amount of striking power. The reconnais- 
sance units, too, have had to be limited. 
The Air Force’s deliberate policy of meeting 


primary needs first also is the reason why 
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SAAB J 21A piston-engined pusher fighters, still used for low-level attack, are now being replaced with jets. 


Sweden cannot maintain large units of 
transport aircraft, special units for anti- 
submarine work, mine-laying, artillery obser- 
vation, etc. In order to compensate for the 
lack of specialized attack aircraft, most 
fighter aircraft are also equipped to fulfil 
these duties; for example, in the event of a 
large-scale enemy invasion. 

Since 1942, Lieutenant-General Bengt Nord- 
enskiéld has been the Commander-in-Chief 
of the Swedish Air Force. He is assisted 
by the Air Staff, headed by Major-General 
G. A. Westring, and the Air Board, under 
Major-General B. Jacobsson. For the past 
few years the Air Observation Corps has 
formed an integral part of the Air Force. 


Some of the buildings of the Air Foree Cadet School at 
Uppsala. 





Lieutenant-General Bengt G. Nordenskiéld, Commander- 
in-Chief of the Swedish Air Force. 


The Swedish Air Force collaborates closely with the industry. The “Tp 80” is a modified Avro 





The country is divided into five air base 
areas, while combat units are organized into 
four “groups” (RAF) or “divisions” (USAF). 

Air Force flying personnel consists of 
regular officers and pilots holding short- 
term commissions. Primary and basic flying 
training takes eleven months and is carried 
out at the Air Force Central Flying School 
at Ljungbyhed, in Southern Sweden. Ad- 
vanced training is given at the different 
wings, and for commissioned officers also at 
the Air Force Cadet School at Uppsala. 
Training of the higher officer echelons takes 
place at the Air Force Staff College in 
Stockholm. 

The Swedish aircraft industry is working 


‘Lancaster’? bomber 


serving as a flying test bed for Sweden’s own high-powered jet engine developed by the STAL concern. 
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SAAB J 21R’s. 


in close collaboration with the Air Force. 
SAAB has produced the B17 single-engined 
light bomber, which is now obsolete and no 
longer in combat units, the B18 twin- 
engined bomber, which is still in service, 
and a later version of this aircraft, the T 18. 
SAAB has also produced the J 21, a single- 
seat pusher fighter, which is now being 
replaced by fighters. Some of the 
J 21s have been equipped with a jet engine, 
and this aircraft-—the J 21R— is now used 
mainly for attack duties. The latest SAAB 
product is the J 29, a swept-wing high- 


jet 


performance jet fighter, which is now being 
delivered in quantity. 

Engines for the Swedish-built fighter 
aircraft now in service are produced under 
licence by Svenska-Flygmotor AB at Troll- 
hattan, which is also supplying the jet engines 
for the “Vampire” jet fighters bought in 
Great Britain. The high standard of the 
domestic aircraft industry is a basic necessity 
for an efficient Swedish air arm. 

Parallel with the licence manufacture of 
foreign jet engines, Sweden is developing 
powerful jet engines of her own design. The 


The Swedish Air Forece’s three fighter types, a ‘“‘Vampire,”’ a SAAB J 29 and a SAAB J 21R. 
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two companies collaborating in this field— 


Flygmotor at Trollhattan and STAL at 
Finspong—have now pooled their resources 
in order to design and build a modern, all- 
Swedish jet engine. 

Bofors, with an international reputation 
as a producer of artillery, supplies the 
armament for the Air Force. Bofors rockets 
and Bofors automatic guns provide the 
sting to Sweden’s combat planes. Indicative 
of the efficiency of this armament is the 
57-mm heavy-calibre gun with a rate of fire 
of 3 rounds per second, which is installed in 
attack aircraft as a complement to rockets, 
bombs and lighter guns. 

In addition to the foreign jet fighters just 
mentioned, the Air Force is using the de 
Havilland “Mosquito” for night fighting, 
the Supermarine “Spitfire” for photo recon- 
naissance and the Convair “Catalina” am- 
phibian for air sea rescue work. An appro- 
priation has also been approved for the 
purchase from abroad of a number of modern 
jet night-fighters (probably D.H. “Venoms”). 

The intense cold of the Swedish winter 
creates many problems for the Air Force. 
Special equipment is needed to keep runways 
free from snow, and other heavy machinery 
is required to pack the snow. During the 
winter months Swedish Air Force pilots 
carry snow shoes, extra-heavy reserve cloth- 
ing, snow spades and other survival equip- 
ment aboard their aircraft in case they are 
forced to land in mountain areas. Extensive 
training is also given to air crews in survival 
techniques under winter conditions. This 
training provides pilots with excellent oppor- 
tunities of improving their physical condition. 

This spring experimental training of para- 
troops was started in Sweden. This training 
is sponsored by the Army, and the students 
all belong to the Army. The Air Force 
part in this activity is restricted to flying 
the transport aircraft. Douglas DC-3s are 
used at present. Since its inception twenty- 
five years ago the Swedish Air Force has 
grown into the fourth-largest air arm in the 
world. While this fact emphasizes above 
all the alarming weakness of certain countries 
which were occupied during the war, it also 
proves that even a small nation can establish 
an air force which may prove decisive in 
case of an attack. However, we of the 
Swedish* Air Force are well aware of the 
fact that our country’s own resources are 
not vast enough to keep abreast of develop- 
ments in all spheres of research and produc- 
tion. Should Sweden be cut off from her 
valuable Western contacts in research and 
production, the chances of our putting up 

a successful defence against an attacker 
would diminish considerably. 
1951 
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SKANDINAVISK AERO INDUSTRI 





KZ VII “LARK’’ (Denmark) 


Four-seater touring aircraft derived from the KZ III sports aircraft ; mixed con- 
struction. Continental C.125 engine of 125 HP. Span 31 ft. 6 in., length 21 ft. 4 in., 
wing area 140 sq.ft., gross weight 1,910 lbs., max. speed 124 m.p.h. 





EKLUND TE-1 (Finland) 

Single-seater amphibian ; wooden construction; folding wings ; 
retracted nose wheel undercarriage. Prototype with 28 HP Poinsard engine ; 
seater production version is to have 6; HP Walter engine. Span 24 ft. 7 in., length 
16 ft. 43/, in., wing area 60.3 sq.ft., gross weight 595 lbs., max. speed 87 m.p.h. 
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SVENSKA AEROPLAN SAAB-21A (Jj 21A) (Sweden) 

Used as single-seater fighter (J 21A) and low-level attack aircraft (A 21A). Daimler- 
Benz DB 605 engine (SFA licence) of 1475 HP. Armament : one 20 mm gun and 
four 13 mm machine guns (two each in fuselage and wings) ; rockets and bombs. 
Span 38 ft. 7 in., length 34 ft. 9 in., wing area 239 sq.ft., gross weight 9,150 lbs., 
i- max. speed 398 m.p.h. 
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SVENSKA AEROPLAN SAAB-21R (Jj 21R) (Sweden) 
e 


Single-seater fighter; J 21RA version with de Havilland “Goblin 2” of 3000 lbs. 
and J 21RB with DH (SFA) “Goblin 3” of 3300 Ibs. thrust. Armament presumably 
as for J 21A. Span 38 ft. 7 in., length 34 ft. 9 in., wing area 239 sq.ft., gross weight 
9,370 lbs., max. speed 500 m.p.h. 





Commercial transport for 24/32 passengers (also versions for 28 or 36 passengers). 
Two Pratt & Whitney R-2180 “Twin Wasp E-1” of 1800 HP each with water 
injection. Span gt ft. ro in., length 69 ft. 11 in., wing area 922 sq.ft., gross weight 
35,280 lbs., max. speed 250 m.p.h. 
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SKANDINAVISK AERO INDUSTRI KZ VIII (Denmark) 

Single-seater low-wing monoplane acrobatic trainer (Wooden construction) ; fixed 
undercarriage. 145 HP DH “Gipsy Major 10” engine. Span 23 ft. 7.5 in., length 
19 ft. 2 in., wing area 93 sq.ft., gross weight 1,268 lbs. for acrobatic flight or 1,433 Ibs. 
for cruising flight, max. speed 180 m.p.h. 





VALMET “VIHURI” (Finland) 

Two-seater practice fighter (all-metal construction) developed by the aircraft section 
Bristol “Mercury VIII’ of 840 HP. 
14 sq.ft., gross weight 5,840 lbs., 


of the Finnish State Metal Works, Tampere. 
Span 33 ft. 1 in., length 28 ft. 6 in., wing area 2< 
max. speed 274 m.p.h. 











NORSK FLYINDUSTRI 5 A “FINNMARK”’ (Norway) 
Twin-engined (P & W “Wasp” of 600 HP) all-metal amphibian for twelv epassengers. 
Combination undercarriage with wheels and skids. Span 62 ft. 6 in., length 46 ft. 
4 in., wing area 522 sq.ft., gross weight 13,100 lbs., max. speed 190 m.p.h. 





SVENSKA AEROPLAN SAAB-29 (j 29) (Sweden) 

Single-seater fighter of top performance class, in quantity production. De Havilland 
(SFA) “Ghost” of 5000 lbs. static thrust. Armament : four 20 mm guns ; rockets. 
Span 36 ft. 1 in., length 33 ft. 3 in., wing area 258 sq.ft., max. speed 650 m.p.h. 
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SVENSKA AEROPLAN SAAB-91 “SAFIR”’ (Sweden) 
Three-seater touring and practice low-wing monoplane. SAAB-91A version with 
de Havilland “Gipsy Major 10” of 145 HP and SAAB-91B experimental version 
with Lycoming 0-435-A of 190 HP. Span 34 ft. 9 in., length 25 ft. 7 in., wing area 
146,4 sq.ft., gross weight 2,190 lbs., max. speed 165 m.p.h. 
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The first production models of the J 29 
swept wing fighters are now coming off the 
lines of the Svenska Aeroplan AB at Lin- 
képing. They are fitted with “Ghost” en- 
gines built in Sweden under licence by the 
SFA-Svenska Flygmotor AB, Trollhattan, 
whilst the prototypes (three experimental 
models, one pre-production model), still 
have British-built engines. The Kungl. Bra- 
valla Flygflottilj will be the first squadron 
to have the new fighter, for which a maximum 
speed of 650 m.p.h. (1050 km/h) (or Mach 
0.86) is officially claimed. The J 29 will 
thus be equal in performance to the most 
up-to-date foreign operational fighters, such 
as the American F-86 “Sabre” on the one 
hand and the Russian MiG-I5 on_ the 
other, and perhaps even superior to them in 
armament (gyro sight; four 20-mm guns). 
Doubtless the new fighter will be called upon 
to play an important part in safeguarding 
Sweden’s traditional neutrality... It is in 
quantity production! 


A decade skipped 

Towards the end of World War II it 
became obvious that the traditional fighter 
was played out—at any rate where the 











Three view drawings and diagram of equipment: A 
D=gyro gun sight; E=instrument panel; F- 
wheel doors ; M=anti-icing fluid tank ; N=fuel tanks ; O=fuel filler cap ; P 
-“Ghost’’ engine. 


20-mm. guns; K=throttle ; L= 
and lower fuel tank ; Q=cabin supercharger intake ; R 


The Swedish SAAB J 29 swept-wing jet fighter is among the best in the world. 


interception of high-flying bombers was 
concerned. Then at rapid intervals there 
appeared the German Messerschmitt Me 262, 
the British Gloster “Meteor” and de Havil- 
land “Vampire” and the American Lockheed 
F-80 “Shooting Star.” A revolution set in 
in fighter aircraft. Sweden, who had suc- 
ceeded in safeguarding her skies throughout 
the war with pre-war fighter equipment, 
had to adapt herself to the new situation. 
Thus the Svenska Aeroplan AB was com- 
missioned by the Swedish Air Force in the 
spring of 1945 to produce a jet fighter. 
The first design (R 101) was rather similar 
to the American F-80, with unswept wing. 
Quite unawares, SAAB’s designers, and 
particularly Chief Engineer Lars Brising, 
had followed the same lines as their colleagues 
at Lockheed. This design was soon dropped, 
however, since there was no point in pro- 
ducing a new aircraft type when the jet 
engine in view—at that time the D.H. 
“Goblin”—could be fitted with much the 
same degree of success to an existing piston- 


Radio ; 


B=tanks for hydraulic and de-icing fluid; C 
electric switches ; G=ejector seat ; H=release grip for ejector seat ; [=four Bofors 


Max. speed 650 m.p.h. 


engined fighter, the SAAB J 21. No very 
great advances could now be made with 
the unswept wing. 

Towards the end of 1945 the results of 
German high speed research became known 
in Sweden. Thanks to their knowledge 
of German, Swedish engineers were able to 
get a lead over the British and Americans 
in the study of the original reports. They 
therefore knew earlier than the others why 
the production version of the Me 262 had 
a swept wing (compared with the unswept 
wing in the original design) and why the 
swept wing was even further emphasized 
in later German designs. Finally a more 
powerful engine also became available at 
the end of 1945, since the de Havilland 
“Ghost,” with a static thrust of 5000 Ibs. 
(at 10,250 r.p.m.) was released for export 
to Sweden. 

Thus as early as February, 1946, Lars 
Brising and his colleagues realised how they 
could at once create an ultra-modern high 
performance fighter and skip ten years of 
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hydraulic gear ; 


pipe between upper 
The following are mounted in the rear of the fuselage : 


aerial and additional radio parts (S) ; automatic pilot (T); elevator control (U). 
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ing features: 
central jet unit 
straight-flow air intake 
short jet pipe 
moderate wing sweep 
thin wing 
leading edge slots 
power-boosted ailerons 
pressure cabin 
ejector seat 
powerful armament. 

Since the sizeable diameter of the “Ghost” 
with its radial compressor necessitated a 
fat fuselage, room could also be found to 
retract the undercarriage into the fuselage, 
so that the wing could be made thin. Thus 
the angle of sweep did not need to be greater 
than 25°. The moderate sweep meant 
fewer difficulties in low-speed flight and a 
lower undercarriage weight. Leading edge 
slots which are automatically locked when 
the undercarriage is retracted, and a slight 
thickening of the profile at the wing tips 
improved the low-speed flight characteristics 
still further, without any adverse effect on 
high-speed flight. And the power-boosting 
of the ailerons and variable incidence of the 
stabilizer were found to be valuable steering 
aids in the neighbourhood of the sonic 
barrier. A pressure cabin was regarded as 
indispensable in a modern fighter, so was 
an ejector seat. As regards armament, the 
Swedes right from the beginning decided 
to follow British and German experience, 
rather than American, and provided for 
four centrally mounted guns of a high rate 
of fire, and an automatic sight. 

The result was a design with a span of 
36.09 ft. (11 m), a length of 33.29 ft. (10.13 m) 
and a height of 12.3 ft. (3.75 m). The wing 
area was 258 sq.ft. (24 m?). The track 
of the undercarriage (7.2 ft. 2.2 m) was 
ample for the grass airfields it was planned 
to use. 


Structural details 

Surprisingly enough the central air intake 
duct forms the basic element of the fuselage 
structure. To provide the required rigidity, 
keep the front part of the fuselage pressure- 
tight and ensure accessibility of the installa- 
tions (large number of inspection ports) 
the designers decided against a pure stressed- 
skin construction in favour of a mixture of 
Stressed skin and frame construction. 

Thus the air duct forms a tubular bearer, 
stiffened by Z stringers, rings and bulk- 
heads, and wings, fuselage installations 
(ejector seat, armament, tanks, etc.) and 
undercarriage are braced to it. At the rear 
of the tube is the jet engine, directly attached 
to it, and a fire-proof bulkhead. The 
fuselage is in three parts. The first partition 
is in front of the pilot’s cockpit, is pressure- 
tight and armour-plated (the air intake 
duct is also divided at this point by a flange). 
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development. They decided upon the follow- 








The first production model of the SAAB J 29 (with “SFA-Ghost’’) was recently delivered to the Swedish Air Force. 


The second partition is in front of the 
aerial mast, roughly on a level with the 
combustion chambers of the engine. At 
this point the rear part of the fuselage, in 
one with the fin, is attached to the front parts 
of the fuselage by four T spars. The tail 
itself has a horizontal partition, separating 









Power plant, air intake, 
front fuselage section. 


1. Oil filter 

2. Starter motor 

. Generator 

. Air intake 

. Throttle 

Fuel pumps 

Fuel filter 
Combustion, chamber 
Jet nozzle 

Muff 
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certain parts of the radio equipment and the 
automatic pilot from the engine and its jet 
nozzle. The latter is enclosed by a remov- 
able cowling. 

Immediately behind the ejector seat there 
are other pressure-tight walls. The top 


one is armour-plated and tilted 25° back- 





| 
| 
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11. Stringer 

12. Front section of intake 
13. Attachment ring 

14. Air duct joint 

15. End flange 


























16. Air intake 
17. Front bulkhead (armoured) 
18. Floor bearers 16 
19. Stiffeners 
20. Fire-wall 















21. Armour plate 

22. Stringer 

23. Floor 

24. Ammunition space 
25. Semi bulkheads 
26. Stiffeners 

27. Transverse bearer a 


28. Longitudinal bearer / 
a/;, 4 
WING 


29. Floor bearers 
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30. Formers 
31. Partition 
32. Pressure-tight bulkhead 
33. Fire-wall 
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Main elements of airframe 
before final assembly. 


34. Stressed-skin nose 

35. Nose wheel 

36. Mudguard 

37. Windscreen nounting 
38. Bullet-proof windscreen 
39. Bullet deflector 

40. Longeron 

41. Air duct cover 

42. Sliding hood mounting 
43. Hood (one piece) 

44, Ejector seat rail 

45. Pressure-tight walls 

46. Main wheel well 

47. Formers 

48. Main wheel mounting 
49. Main wheel 

50. Engine connecting piece 
51. Accessories compartment 
52. Door to tank bay 

53. Front spar 

54. Rear spar attachment 
55. Rear spar attachment 
56. Front spar attachment 
57. Leading edge 

58. Skin reinforcement 





59. Spring tab 

60. Aileron and landing flap 
61. Leading edge flap 

62. Wing tip 

63. Cowling mountings 

64. Cowling (detachable) 

65. Partition 

66. Longeron 

67. Variable incidence stabilizer 
68. Diving brakes (retracted) 


S. Radio equipment 


T. Automatic pilot 
. Stabilizer control 





At 


Access doors, fairings, % col 
inspection ports. ka 






69. Muzzle flame protector 
70. Hydraulic gear cover 
71. Armament hatch 

72. Front partition 

73. Side door 

74. Ammunition door 

75. Wing root fairing 

76. Wheel door 

77. Refuelling port 

78. Tank bay door 

79. Accessories hatch 

80. Rear partition 

81. Sliding hood (jettisonable) 
82. Door fastenings 

83. Automatic pilot cover 
84. Cowling attachments 
85. Trim tabs 
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Above the peaceful landscape of central Sweden. 


At least four rocket projectiles, probably of 5 in. calibre, are carried underneath the wings. 


The prototypes of the new fighter (with D.H. “‘“Ghost”’) were tested for three years in all kinds of weather and operating 


conditions. 


First flight in September, 1948. 

























wards. It carries the guide rails for the 
seat, a special SAAB design. The top of 
the pressure cockpit is formed by the sliding 
hood and the bottom by the floor. The 
hood can be jettisoned in an emergency by 
means of a cartridge. 

The main undercarriage wheels are retract- 
ed hydraulically forwards, one on either 
side of the air intake duct, into oblique wells. 
The undercarriage doors at the same time 
fit close against the outer skin. The nose- 
wheel is retracted backwards and is also 
closed in by doors. . Further details: front 
armour plate; belt ammunition boxes for 
the guns on either side of the air duct; 
guns underneath the floor; fuel tanks above 
and below the air duct, joined by struts; 
electrical control for stabilizer in rear of 
fuselage for angles of incidence of between 
|+-1° and —6° and a setting speed of approx. 
1°/sec. in high-speed flight. 

The two-spar wing is joined to the stressed 
fuselage structure at three points above the 
air intake duct. It consists largely of 
highgrade Swedish aluminium alloys, of 
a tensile strength of 85,000 psi (60 kg/mm?). 
The skin, on an average 0.1” (2.5 mm) 
thick, is flush riveted with thick longitudinal 
stiffeners. The ribs run not in the direction 
of flight but at right angles to the front spar. 
The leading edge skin is particularly thick. 
The leading edge flaps are of cast light 
metal. Further details: hydraulic power 
boosting for ailerons; landing flaps and 
ailerons interconnected; diving brakes on 
rear spar (to be fitted at rear of fuselage 
later). 

In spite of the large number of access 
doors and inspection ports, the new fighter 
has a very smooth surface. All quick- 
release connections are countersunk, and 
rivet heads may not project more than 
1/1000 in. (0.025 mm) from the surface and 
are therefore smoothed down with a hand 
milling machine. The contours of the wing 
and tail surfaces are kept to within a toler- 
ance of 1/100 in. (0.25 mm); the leading 
edge flaps fit completely into the wing 


contour. 
** 


The other side of the medal is of course 
the relatively high cost of production. An 
ultra-modern fighter in the top performance 
class cannot be cheap. With good reason 
Sweden insists that all parts for the airframe 
and power plant, armament and equip- 
ment... and the material required for them 
should be made in the country. 

The SAAB J29 has proved its qualities 
during the flight and operational testing 
which has lasted almost three years. There 
is no lack of highly skilled labour in Sweden. 
The international situation...? It is not 
surprising that quantity production of air- 
frames at Linképing, engines at Trollhattan, 
equipment at many other factories is today 
proceeding at full speed. 




















The third J 29 tighter prototype in flight. 


9 rm 1946 work on a new jet fighter 
design was started by the Swedish Aircraft 
Company (SAAB) at: Linképing, Sweden. 
The aircraft was designed for an engine 
which at that time had hardly emerged from 
the project stage itself, namely, the de 
Havilland “Ghost” of 5000 Ibs. static thrust. 
Specifications called for speeds well in 
excess of 650 m.p.h. Such speeds were 
regarded as possible owing to the adoption 
of a thin, laminar-flow wing with a sweep- 
back of 25°. The thin wing made it necessary 
to retract the undercarriage into the fuselage, 
which thus grew rather chubby. Therefore, 
the aircraft at an early stage got its now 
well-known nickname, “The Flying Barrel.” 

As a result of the intended high subsonic 
speeds, the aircraft was equipped with 
power-boosted aileron controls to reduce 
stick forces, and a variable-incidence sta- 
bilizer in order to meet eventual longitudinal 
trim changes at compressibility. 

The aircraft was naturally fitted with the 
most modern equipment necessary for high- 
speed flying. This included an ejector seat 
of SAAB-design, pressurized cockpit and 
many other features. 

Before a jet fighter of this class reaches 
the flight test stage a variety of difficult 


A half-scale J 29 wing was fitted to a SAAB “Safir” 


sports aircraft for low-speed research, 





Flight-Testing the J29 


BY BENGT R. OLOW, 
CHIEF OF FLIGHT TEST DEPARTMENT, SVENSKA AEROPLAN A/B 


(360 kilometres). 


of SAAB’s flight test department. 
Air Force Reserve. 





Bengt R. Olow at the age of 32 can look back upon a distinguished career in aeronautics. 
He learned to fly at an early age, joined the Swedish Air Force and served as a flying 
instructor from 1942 to 1943. In 1943 and 1944 he became the unofficial Swedish Soaring 
Champion, and from 1945 to 1948 held the Swedish record for sailplane goal flights 
He joined the SAAB factory's flight test department in 1945, 
and served as the Chief Test Engineer for the ] 29 fighter project from 1947 to 1950. 
In the meantime he had graduated as an M. Sc. in Aeronautical Engineering from the 
Royal Technical University, Stockholm, in 1946. In May last year he was appointed Chief 
He holds a lientenant’s commission in the Swedish 





















technical and production problems must be 
solved. The last stage of design work, the 
flight test programme, finally serves the 
purpose of showing—sometimes after exten- 
sive development work—that these problems 
have been solved and that a good and reliable 
aircraft has resulted. 

With the inception of the J 29, the test 
department at SAAB was faced with a 
number of problems that were both new and 
more difficult to master than any hitherto 
encountered. Our previous flight test expe- 
rience was concerned chiefly with the SAAB 
J 21A, an Airscrew-driven pusher fighter 
in the 400 m.p.h. class, and the SAAB 
J21R, a jet version of the J21A. Now 
the testing of an aircraft at very high sub- 
sonic speeds was involved. From the very 
beginning efforts were made to plan the 
flight tests in such a way as to ensure that 
the actual speed and altitude range could 
be investigated with the maximum margin 
of safety. Furthermore, because quantity 
production was planned to begin at an early 
date this had to be done in the shortest 
possible time. The old Latin phrase “fes- 
tina lente’—make haste slowly—was thus 
adopted as the motto for the flight test 
programme to a certain extent. 


Planning the Flight Tests 

As the aircraft began to assume its final 
form both on the drawing board and in the 
experimental shop, the planning of the flight 
tests was started. 

In order to make an extensive flight 
testing programme feasible within a reason- 
able time, it was decided to construct three 
prototypes. These were identical, with the 
exception that two of them had full-span 
ailerons, whereas the third had a more 
conventional aileron-flap system. Proto- 
type No. | was intended for investigation 
of stability, loads and stresses, No. 2 mainly 
for performance testing, while No.3 was 
intended exclusively for armament testing. 

The first part of the flight test programme 
must of course be devoted to pure manufac- 
turers’ flights and function tests from which 
preliminary information is obtained on the 
flying qualities of the aircraft, whereupon 
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any functional troubles must be eliminated. 
As a matter of fact, this part of the pro- 
gramme was started at a very early stage 
by equipping a SAAB “Safir” personal 
aircraft with a half-scale model of the J 29 
wing. By this method it was possible 
during the design stage to collect much 
valuable information on the low-speed 
characteristics of the swept-back wing. 

During this first stage of flight testing 
the stresses on the aircraft were limited to 
values enabling the available calculations to 
be regarded as correct. More detailed 
measurements were therefore not necessary 
during this stage. 

During the next stage of the programme 
we intended successively to increase the 
speeds and loads. Because of the high 
speeds for which the aircraft was designed, 
it was feared that the aerodynamic data 
might not be entirely reliable. Therefore 
it was decided to increase speeds and stresses 
step by step with extensive measurements 
of all factors affecting flying safety. 

For this purpose it was necessary to design 
comprehensive equipment for the detailed 
measurement of both the stresses on the 
aircraft (the magnitude of the air loads 
by pressure and strain-gauge measurements) 
and stability about the three aircraft axes. 

Immediately upon completion of these 
tests the full performance tests were scheduled 
to take place. Certain preliminary perfor- 
mance checks were, of course, to take place 
now and then during the course of the testing 
to get an approximate idea of the perform- 
ance characteristics. In connection with 
the tests mentioned above, a series of 
strength tests was planned, mainly to provide 
data for strength requirements for high- 
speed aircraft. It is obvious, however, that 
the main part of the programme had to be 
devoted to the testing of the aircraft type 
as such, in order to enable any modifications 
required for quantity production to be made 
at the earliest possible moment. 


Measuring Equipment 

In order to carry out the measurements 
required under the test programme, major 
parts of the installation had to be constructed 
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Part of the measuring equipment installed in the J 29 prototype : left, the camera recorder ; 


and built into the prototype during the 
assembly stage in the experimental shop. 
The design of a modern high speed aircraft 
rarely permits the mounting of large measur- 
ing installations after completion of assem- 
bly. 

This emphasizes the necessity of thorough 
and early discussion of the test programme 
for an aircraft of this class. It explains, 
too, why sometimes a little more measuring 
equipment is installed than is actually used 
later on. In addition it was considered 
advisable to fit at least two prototypes with 
those parts of the measuring equipment 
which cannot be installed later on, in case 


the “measuring aircraft” is lost for some 


reason or other. A _ brief description of 
this equipment, most of which was designed 
and constructed by SAAB and permitted 
the most comprehensive and complicated 
measurements, will be of interest. 

Flight conditions (speed, altitude, ambient 
air temperature and engine revolutions) 
were recorded by a camera recorder and by 
various instruments for supervising the 
functioning of aircraft and engine. By 
means of two recording oscillographs with 
a total of 26 coils the pressures and strains 
were recorded together with control angles, 
control forces, angles and angular velocities 
about the aircraft axes, accelerations and 


Structural testing of fuselage and wing. 


right, the wire recorder. 


and so on. In order to obtain the measure- 
ments in as compact a form as possible, 
the method adopted was that of impressing, 
at stabilized flight condit‘ons, a large number 
of measurements on one and the same 
oscillograph coil by means of selector 
switches. This method was tested and 
found good during the low-speed _half- 
scale testing mentioned above. The selector 
switches used had 36 steps, 3 of which were 
as a rule employed for indicating the zero 
position of the coil. Thus it was possible 
to record no less than 33 measurements on 
the same coil for one complete turn of the 
selector switch, which took 2 seconds. 

Pressures were measured by _ inductive 
pressure gauges designed by SAAB’s measur- 
ing department. Because of their handy 
shape and low weight these pressure gauges 
could be placed very close to the measuring 
points practically anywhere in the aircraft. 
An idea of the capacity of the installation 
can be obtained from the maximum number 
of recorded values during one exposure. 
If all selector switches (14 in number) were 
run with full “feed” of measuring values it 
was possible to record about 500 values in 
camera observer and oscillographs in one 
exposure. 

The installation was not used in this 
manner, however, because it would no doubt 


Ground tests were extensive. Pieture shows the SAAB- 


designed ejector-seat test rig. 


have caused the essential test data to be 
drowned in an ocean of figures. The great 
significance of these fantastic possibilities 
is the facility with which the most widely 
varying problems could be attacked without 
it being necessary to spend long periods in 
the experimental shop for installation of 
additional measuring equipment. The dif- 
ferent parts of the measuring equipment 
could be connected very conveniently to 
an operating panel, an installation resembling 
to some extent a_ telephone operator’s 
switchboard. The flight tests showed to 
full extent that this installation, complicated 
and expensive as it was, met all our expecta- 
tions and indeed became a powerful tool 
for the development work on the prototypes. 

To make possible the fullest utilization 
of the time spent in the air, it was considered 
necessary to discard the old method of the 
test pilot writing reports on his knee pad. 
Therefore the prototypes were fitted with 
wire recorders. More detailed pilot reports 
could thus be obtained as a complement to 
the recorded figures, which proved to be 
very valuable. 

Finally, very comprehensive measures were 
taken to facilitate the interpretation of the 
test results. Special equipment was designed 
and constructed for enlarging and reading 
the camera and oscillograph films. Corrections 


Flow investigation at the junction of fuselage and engine 


cowling. 
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for instrument readings were eliminated to 
the largest possible extent and special slide 
rules were designed for calculations common 
in flight test work. 


The first flights 

Before a prototype reaches the initial 
flight stage, innumerable ground tests, with 
both separate components and the complete 
aircraft, have served to demonstrate the 
functioning of the various aircraft systems 
as far as possible. To take some typical 
examples of the ground tests: comprehensive 
rig tests with the aircraft’s fuel system; 
tests with the power-boosted aileron system 
both in a rig and in the complete aircraft; 
rig tests with the ejector seat; testing a 
complete wing and fuselage to the safe 
load factor, etc. At any rate, when the 
first prototype—after a series of hops which, 
on various occasions, provided convincing 
proof of the effectiveness of the wheel brakes! 
—definitely lost contact with mother earth 
for the first time on September Ist, 1948, 
with Squadron-Leader A.R. Moore at the 
controls, we did not anticipate any unpleasant 
surprises as regards the functioning of the 
aircraft, and our confidence was fully justi- 
fied. After a considerable number of minor 
modifications to the hydraulic system (ex- 
cessive hydraulic temperatures) and_ the 
landing gear (early on the landing gear 
could not be retracted in the air due to a 
small defect in the operating valve), the 
aircraft’s controls operated, generally speak- 
ing, very well indeed. One can hardly ask 
for more in a new aircraft type. 


During the autumn of 1948 a wealth of 
valuable flight test experience was accumu- 


lated with the first prototype. As mentioned 
above, no complete measuring equipment 
was carried during this first stage of flight 
testing and the speeds and stresses were 
limited accordingly. In spite of this, speeds 
were reached in the course of these tests 
that were appreciably higher than any 
previously attained by Swedish aircraft. 
Moreover, the experience gained was such 
as to permit the reasonable assumption that 
the aircraft would be able to meet the 
demands made on it. 

At this stage of flight testing we came into 
first contact with the problems and difficulties 
encountered subsequently during the high- 
speed testing, and when the aircraft was 
handed over to the experimental shop at 
the end of 1948 for overhaul and completion 
of the measuring equipment, we were also 
able to introduce a series of modifications 
which gave their first concrete results at the 
end of the following year. 

In the meantime, prototype No.2 was 
approaching completion in the experimental 
shop. This aircraft differed from its pre- 
decessor mainly in an aileron control system 
of more conventional design. But the 
booster system was of a new design and 
required new and comprehensive ground 
tests. As a matter of fact, power-boosted 
aileron systems have rendered flight testing 
and development of aileron control a most 
pleasant and comfortable business—as soon 
as the pure operating troubles of the systems 
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are eliminated. Whereas it was formerly 
necessary to wrestle with the problem of 
increasing the rate of roll as far as possible 
without increasing the stick forces to dispro- 
portionate values, the problem now is reduced 
to determining the rate of roll the pilot can 
take without dimming out. 

When the second prototype started its 
flight tests at approximately the same time 
as the first left the shop at the beginning of 
1949, we were able to save considerable time 
by simultaneously introducing different modi- 
fications aimed at one and the same object 
in the two aircraft. In this way various 
suggestions for the solution of the same 
problem could be eliminated more rapidly 
or, alternatively, led more rapidly to the 
desired result. 


High Speed Problems 


It is scarcely possible within the scope 
of this article to deal with all the problems 
and difficulties that arise during the testing 
of a high-speed aircraft. So far as the 
author knows, some of these troubles have 
to some extent been met during the testing 
of most of the high speed aircraft of today 
and therefore they merit being discussed in 
some detail. They are, notably, buffeting 
vibrations, directional stability troubles 
(snaking) and elevator stick force gradients. 

Buffeting: During the high-speed testing 
a “buffeting barrier” was reached rather 
early, at true airspeeds of about 560 m.p.h. 

At these speeds, buffeting vibrations in 
the tail, which first appeared at about 
550 m.p.h. T.A.S., had grown to an extent 
which made further speed increases impos- 
sible. As a matter of fact, this is a typical 
example of a single kind of trouble holding 
up the entire test programme. No complete 
tests for stability or performance could be 
carried out until this disturbance was elimi- 
nated and, consequently, a concentrated 
effort was made to solve the problem. 
Comprehensive tests and investigations soon 
revealed the two sources of the trouble: 
turbulent flow due to an air leak in the 
junction of stabilizer and fin, causing buffet- 
ing of the rudder and elevator, and inadequate 
torsional stiffeners in the rear part of the 
fuselage for small distortions. 

The modifications fortunately were quite 
simple and soon allowed us to remove the 
“buffet barrier” and continue high speed 
testing. 

Directional stability troubles: At high 
Mach numbers directional stability troubles 
were encountered at an early stage. 

With increasing Mach number an oscilla- 
tion in yaw was built up, which because of 
the interconnection between yaw and roll 
in a swept-wing aircraft resulted in a com- 
bined oscillation in yaw and roll, a so-called 
“Dutch roll oscillation.” 

The trouble was partially eliminated by 
minor modifications such as, for example, 
by fitting the rudder with anti-balance tabs. 
It could even be proved that the shape of the 
cabin hood in certain conditions could 
initiate severe Dutch roll oscillations, when 
closing the throttle (due to asymmetric 
shock on the hood). 
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A systematic investigation of all possible 
causes of the trouble finally proved that the 
main source was ‘turbulent flow in the 
junction between the rear part of the fuselage 
and the engine cowling. By a minor modifi- 
cation this disturbance was removed, result- 
ing in an aircraft that is extremely steady 
directionally even at the highest Mach 
numbers. 

Stick force gradients: At very high Mach 
numbers, most high-speed aircraft show 
a slight increase in the elevator stick force 
gradient. The reason for this is generally 
a change in the pressure distribution around 
the wing due to incipient shock waves, 
resulting in a change in the wing moment. 

With the SAAB 29, however, we quite 
unexpectedly experienced an early and sub- 
stantial increase in the elevator stick force 
gradient. The reason for this was rather 
peculiar and the remedy simple. By means 
of the adjustable stabilizer the aircraft was 
trimmed longitudinally for zero stick force. 
Now, due to the elevator coefficients, the 
elevator tended to trail at an angle of 5° 
upwards at zero stick force. Thus, in 
manoeuvring, the elevator started working 
at an unfavourable part of its hinge moment 
curve. 

The elevator “trim angle” was adjusted 
by means of a fixed trim tab. This simple 
modification cured the trouble completely 
and the elevator stick force gradient from 
then on showed very favourable values 
even at very high Mach numbers. 


Subsequent testing 

Parallel to high-speed testing, flight tests 
of the armament were started with the third 
prototype, which made its initial flight in 
August, 1949. These tests have been planned 
and run by the Flight Test Centre of the 
Swedish Air Force and cover the most 
widely varying conditions. 

The pre-production prototype was flown 
for the first time in July, 1950. This air- 
craft is mainly intended for a final check 
of the design of the production model. 

Since its first flight it has successfully 
covered the speed and altitude range for 
which the type was designed. Final stability 
and performance tests are now under way 
with this aircraft. 

Another type of flight test is scheduled 
with one of the prototypes. The purpose 
of these tests is to check the serviceability 
of the aircraft under a multitude of varying 
conditions. This aircraft is performing high- 
speed and altitude flying and being subjected 
to the same sort of wear and tear it will get 
in squadron service. 

After two-and-a-half years of extensive 
flight testing, the J 29 is today in full quantity 
production. In several hundred hours of 
flight with the different prototypes, compre- 
hensive experience of high speed testing and 
high speed flying has been accumulated, 
which made it possible to develop the air- 
craft to a high standard for a jet fighter. 
It has substantially exceeded the original 
performance specifications, and at SAAB 
we are convinced that it will fill its place 
worthily among the squadrons of the Swedish 
Air Force. 
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iidtninten private carriers still flourish in spite of the fact that 
the three Nordic countries have merged their national airlines into 
one large operating consortium, Scandinavian Airlines System. The 
most striking proof of the vitality of private enterprise in air transport 
operation is provided by Braathens South-American & Far East 
Air Transport Company * which operates a regular airline schedule 
between Europe and the Far East and also engages in large-scale 
charter operations. In addition to Braathens, charter and general 
air-work companies are sprinkled throughout Denmark, Norway 
and Sweden, and it seems worth while to describe the activities of 
two typical organizations in somewhat greater detail. 


Fred.‘ Olsen Airtransport for Charter Flights 


For many years before the war the firm of Fred. Olsen & Co., a 
major Norwegian shipping line, had been fully conscious of the poten- 
tialities of air transportation, and in 1935 the company became co- 
founders and general managers of Det Norske Luftfartselskap Fred. 
Olsen & Bergenske A/S, which—widely known as D.N.L.—developed 

© into Norway’s national airline. During the war operations had to 
' be abandoned, the personnel scattered and the equipment became 
obsolete. In 1945-1946 D.N.L. was reorganized but the management 
changed hands, and today D.N.L. is a component of Scandinavian 
' Airlines System. 
With a few members of the old staff, the new firm of Fred. Olsen 
' Airtransport Ltd. was founded and started activities in April, 1946. 
| Three surplus DC-3s were bought in England, overhauled and based 
at Fornebu Airport, Oslo. 

Air charter operations started in November, 1946, with the first 
flight for Wilh. Wilhelmsen Lines, with spare parts for one of their 
ships at Colombo, Ceylon. During 1947 operations were pooled 
'with D.N.L.’s charter department. A contract was made with 
'D.N.L. for overhaul and maintenance of aircraft, as well as for 













* Cf. “Braathens SAFE—Sea and Air,’”” INTERAVIA, Review of World Aviation, 
_ No. 6, 1950, pp. 310-311. 
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Olsen’s DC-3s carry silver fox furs from Oslo to Milan (left), cod liver oil to Madrid (right). 


\ 


A ship’s propeller is carried from Amsterdam to Oslo by Fred. Olsen’s Airtransport Ltd. 


handling services and tarmac duties. The company then started 
work on the conversion of the aircraft from cargo to airline standards 
to meet the increasing demands for more comfort and better service. 

As transport facilities between Scandinavia and northern Italy 
were then far short of demand, a weekly combined passenger freight 
service between Oslo and Milan was established in April, 1948. 
These flights were maintained for two years and became very popular. 
In good weather they were routed across the Alps and afforded the 
passengers a spectacular view of the mountains. The service was 
discontinued early in 1950, partly because other airlines entered the 
picture with more modern aircraft and partly because new means of 
surface transport and lack of trade reduced air freight and made the 
flights unremunerative. Meanwhile, other sources of revenue had 
been found and developed, such as flying ships’ crews from Norway 
to ships in different ports on the Continent, students for vacations 
in the summer months, etc. Cargos have varied from ships’ spare 
parts, flowers, furs, lobsters and cod liver oil to wild animals for 
zoological gardens, including snakes, baboons and other exotic 
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Ostermans Aero organizes bathing trips in the Stockholm Archipelago with Republic 
“Seabee” light amphibians. 


species. Fred. Olsen & Co., with their extensive shipping interest 
(50 ships in commission, seven on time charter, seven building), 
has also made frequent use of the aviation department in their wide 
and varied traffic. 


Ostermans Aero Flourishes in General Airwork 


Ostermans Aero AB is the largest non-scheduled civil air transport 


company in Sweden. Its activities do not aim at competing with 


but at completing the regular air transport services flown by Scandi- 


navian Airlines System. Ostermans carry out taxi-flights, air freight 
service, ambulance-flights, reporter flights, joyriding and helicopter 
flights. It owns eleven Republic “Seabee” amphibians, four “Austers,” 
three Lockheed “Lodestars,” two SAAB S 17 surplus reconnaissance 
aircraft, two “Ercoupes,” and four Bell 47D helicopters. The 
company carries out its most significant activity in the cold season 
when it operates regular air mail service by helicopters twice a week 


Major activity of Ostermans Aero is the operation of mail services to the ice-bound 
islands in the Stockholm Archipelago in winter. 


ft ay pn 


Joy-ride passengers line up for their first flight. 


to six of the largest islands in the archipelago of Stockholm. This 
is the only communication between these islands and the mainland 
during the period in the fall and the spring when the ice is not strong 
enough to carry human beings. During the coldest time of the 
winter it is possible to walk across the ice, but as in the Stockholm 
archipelago the currents often make the ice unreliable, the mail 
helicopter very often is the only safe and possible communication 
for the islanders. The helicopters carry mail, newspapers and, to 
some extent, food to the islanders. The islanders have been given 
a feeling of security not only thanks to the mail flights but also thanks 
to the possibility of using the helicopter for ambulance purposes. 
Many lives have been saved by carrying patients to hospitals on the 
mainland by helicopter. 

Helicopter flights are financed by the local authorities. Patients 
or their relatives merely pay five Kronor irrespective of the distance 
flown, the same as a patient in Stockholm pays for an ordinary 


Two SAAB 8-17 reconnaissance seaplanes have been added to Ostermans’ fleet. Picture 
shows shellfish being loaded into floats of one of the aircraft for transport from fishing 


village to Stockholm. 
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Dusting of Sweden’s forest regions has been added to Ostermans’ successful crop- 
dusting activities. 


motor-ambulance transport to the nearest hospital. To avoid the 


helicopter being used for unnecessary transports the sick person or 
his family has to contact the doctor by telephone through the nearest 


district nurse. If one of them is of the opinion that a hospital visit 
is necessary a helicopter transport is ordered. For example at about 
9 p.m. one night in February, 1949, the helicopter was called in a 
heavy snowstorm to the island of Ingmarsé, one of the biggest islands 
of the archipelago. The patient was a pregnant woman and the 
local nurse considered that an abnormal childbirth must be expected. 
In little more than one hour after the call the patient was at a hospital 


Helicopter ambulance services run by Ostermans have saved many a human life. The 
aircraft lands the patient at the front door of the hospital. 


in Stockholm. One hour after the arrival in the hospital one twin 
was born and 19 minutes later the other followed. According to the 
doctor’s report probably neither of the babies would have survived 
if the patient had stayed on the island. 

During the past winter the helicopter has been used in another 
regular rescue service. One of the machines was stationed at Are, 
which is the most popular winter sport resort in Sweden and is sur- 
rounded by high mountains. At Are the helicopter stands ready 
for use in cases of accident in the mountains, to search for lost tourists, 
to act as ambulance transports, etc. Some tourists who like to 
fly up to the mountain tops and ski down the slopes also use the 
helicopter. 

The first helicopter was brought to Stockholm on February 20th, 
1947. In June of the same year it was used for the first time for 
dusting the largest orchards of the country. In the winter of 1947- 
1948 the first regular mail flights started in the archipelago of Stock- 
holm. During the same winter the first ambulance flights were 
carried out. In February, 1948, a flight was arranged to a village 
in the north of Sweden which had been completely isolated by a 
heavy snowfall. Food and provisions were carried there and a 
sick man was flown to hospital on the return flight. In March, 
1948, the helicopter was used to search for a crashed aircraft in the 
mountains. On this occasion the rotary-wing aircraft proved its 
great superiority over other types of planes with its ability to fly 
slowly over the mountain slopes at a low height. In the summer of 


Taxi flights are conducted by Ostermans’ amphibians and landplanes. Swedes are in 
a hurry to reach their country homes at week-ends. 


1948 the dusting service was extended to the large forest areas. The 
helicopter was also used for the first time for electric power line and 
telephone cable patrols. On these flights one helicopter and two 
men completed a job in five days which ordinarily would have taken 
ten to twelve men about two months. One helicopter was sold to 
Bolidens Bruv AB for ore prospecting. With special equipment this 
mining company discovered more gold in two months than had been 
found during the last 24 years. 

Ostermans Aero AB is the only company in Sweden licensed to 
carry out taxi flights in the Stockholm archipelago, and its routes are 
strictly defined by the military authorities. The flights are very 
popular, especially at week-ends when the Stockholmers want to 
reach their summer houses in the archipelago as quickly as possible. 
Other taxi flights are conducted to all points of the country with 
four-seater “Seabees” or with the newly introduced 14-seater “Lode- 
stars.” 
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The Finns Fly, Too 


Fintan is commonly regarded as the fourth (or 
the fifth, if you include Iceland) of the Scandinavian 
family of nations, chiefly owing to her geographical 
situation at the back door of Norway and Sweden, 
partly also because of the large Swedish component 
of her population. During World War II Finland 
found herself fighting on the wrong side of the line 
and, as a result of reparations and various restrictions 
imposed upon her, embarked on a very arduous 
period of post-war recovery after the cessation of 
hostilities in 1945. The success she has achieved in 
this struggle demonstrates what a_ hard-working 
nation of less than four million people, living in a 
rugged climate in a country 70 percent covered by 
forests, can do. 

Militarily, Finland no longer is a factor in the 
international picture today. Under the Peace 
Treaty she concluded with the United Kingdom and 
the Soviet Union on February 10th, 1947, the strength 
of her armed forces is limited to 41,500 men. The 
Air Force, including the naval air arm, must not 
exceed sixty aircraft, with a personnel of not more 
than 3,000. Bombers or aircraft capable of conver- 
sion to bomb-carrying duties are expressly forbidden. 

Under these circumstances it was natural that the 
Finns should pay great attention to their civil avia- 
tion and, notably, air transportation. In adopting 
this course, they merely concentrated on a branch 
of their aeronautics which had acquired a long 
tradition before the war. 

The North-Eastern extension of Europe’s now 
vast network of airlines was indeed established at a 
very early stage in the history of European air trans- 
portation, namely, in 1923, the year in which Aero 
O/ Y-Finnish Air Lines was formed. 

Early in 1924 the first air service to Tallinn, capital 
of the formerly independent Esthonia, was opened 
by Junkers F-13 aircraft. On June 2nd of the same 
year a service to Stockholm was started in pool with 
the then newly formed A.B. Aerotransport—a 
co-operation which has continued during the 28 years 


A Douglas DC-3 of Aero O/Y flying over Helsinki. 





























of operation of Aero. As no aerodrome was avail- 
able at Helsinki at that time, floats were used during 
the ice-free period and skis in the cold season. 

In its first year Aero O/ Y flew 269 passengers and 
797 kilos of mail. In 1925 the number of passengers 
totalled 450, although the state of the weather had 
impeded the winter service—but it was the year 1926 
which really proved the potentialities of commercial 
air transport. The winter was very cold and traffic 
by sea greatly hindered by ice. The boat service 
to Tallinn stopped altogether, and three to four 
days were needed to get to Stockholm. Aero O/Y 
seized this golden opportunity, and over a period 
of one-and-a-half months flew up to thirteen trips 
to Tallinn every day. Due to the fact that all mail 
now was carried by air—and faster than by surface 
transport—even the Government became interested 
in the air service, and on its recommendation the 
Diet granted Aero O/ Y a loan for the purchase of a 
new, larger aeroplane for the Stockholm service. 
Simultaneously the town of Abo began to support 
the service and granted a subsidy for the construction 
of a marine airport there. In June, 1926. Aero O/ Y 
received the new aircraft, a Junkers G-24, and in 
the course of the year trebled its operating results. 





General Leonard Grandell, Aero O/Y’s Managing Director. 


In 1927 the Helsinki-Tallinn route was extended to 
Riga, with a connection to Berlin. Westwards the 
so-called “Scandinavian Air Express” was flown in 
pool with the Swedish ABA and the Dutch KLM on 
the route Tallinn—Helsinki—Stockholm—Malm6é6— 
Copenhagen—Amsterdam—London or Paris. In 
1928 there were four Junkers F-13 and one Junkers 
G-24 in service and air connections with the most 
important centres of Europe had been established. 
In 1932 a Junkers Ju-52 was purchased, and for the 
first time radio aids came into use in Finnish aviation. 

The airports at Helsinki and Abo were completed 
in 1936 and a new era in Aero’s history began, for 
operations could be maintained throughout the 
year. At the same time domestic air services were 
opened. By 1939 Helsinki had air connections 
with all the capitals in Europe. The company’s 
air fleet comprised two Junkers Ju-52’s and two de 
Havilland “Dragon Rapides.” 

The War affected Aero O/Y as it did the other 
airlines in Europe. Upon the cessation of hostilities 
in 1945, the airport in Helsinki did not immediately 
become available for commercial use, and air services 
had to be diverted to the airport at Hyvinkaa, 
60 kilometers from Helsinki. In January 1947 
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Miss Eeva-Liisa Rajakoski, one of Aero’s hostesses. 


operations were resumed at the Finnish capital. 
The company bought Douglas DC-3 transports and 
today has a fleet of eight aircraft of this type, as well 
as two old Junkers Ju 52s (which are for sale). The 
network expanded rapidly. Foreign services were 
resumed with the schedules to Stockholm and later 
to Copenhagen and Amsterdam. Domestic services 
were expanded to ten towns in the country. In 
1950 Aero O/Y flew 2,078,158 aircraft-kilometres, 
75,606 passengers, 295,629 kilos of freight and 
189,526 kilos of mail. Last year the company also 
began to operate charter flights which are becoming 
increasingly popular. 

Further extensions were added to the network 
this spring. On April 15th a new daily service was 
started from Helsinki to Diisseldorf via Stockholm, 
Copenhagen and Hamburg. This line will certainly 
become the backbone of Finnish air transportation, 
for it connects with both the Finnish domestic 
services and the European internal and long-distance 
routes. 

Aero O/Y was a Government-subsidized private 
company until 1946, when the State acquired a 
majority interest of 70 per cent. The original capi- 
talization was 50,000 Finnish Marks and the present 
share capital is 60,000,000 Finnish Marks. 

Finland is a very vast country, and the long dist- 
ances have made it possible to build up a large 
domestic network. The Finns are airminded— 
the domestic lines carried 43,000 passengers in 1950 
alone. Of the entire passenger traffic moving 
between Finland and foreign countries, 20 per cent 
goes by air, which is a good indication of the opti- 
mistic prospects of Finnish aviation. By the time 
of the Olympic Games in 1952, Finland hopes to 
have a new airport at Helsinki which will make it 
possible to receive aeroplanes of all sizes. 
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Sweden's 
Famous Gunsmiths 


Small Beginnings 


The name is Aktiebolaget Bofors, of 
course, or “The Bofors Company.” Bofors 
guns protected cities and vessels of many 
countries against air attack during World 
War II, notably of Great Britain, the USA 
and neutral nations. 

War or no war, gun-making has long 
been one of the most profitable branches 
of industry: at the end of 1936, for example, 
The Bofors Company had a backlog of 
orders of over 100,000,000 Swedish kronor. 
In 1948 Bofors’ sales amounted to 116 million, 
in 1949 to 120 million, in 1950 to 142 million 
kronor. Profits rose from 3,500,000 kronor 
in 1948 to 4,140,000 in 1949 and 4,950,000 
in 1950. Capitalization today is 44,000,000 
kroner, divided into shares of kr. 100 par— 
which two years ago already were quoted 
at kr. 225 on the Stockholm Exchange and 
have risen since. Stocks which consistently 
pay dividends of at least ten per cent are 
comparatively rare these days. And one of 
the reasons why Bofors is a_ consistent 
money-maker is the fact that it knows how 
to defend its interests whenever necessary. 
A year ago, for example, the company sued 
the U.S. Government for $2,000,000 for 
violating a contract by exporting U-.S.- 
manufactured Bofors anti-aircraft guns be- 
tween January 1945 and January 1946 to 
Nationalist China, Greece and Turkey under 
the American military aid programme, 
although the contract was of the “exclusive” 
type and allowed U.S. manufacture of guns 
and ammunition only for use by the American 
forces. The outcome of the action is still 
not known. 

Bofors belongs to that type of enterprise 
which from modest beginnings—a small 
forge or a smelting works—has grown up 
in the Swedish mining districts and developed 
into a large industrial concern. _ The avail- 
ability of ample iron ore deposits, dense 
forests and cheap water power was the one 
essential condition for the creation of these 
enterprises, though this condition subse- 
quently lost some of its significance owing 
to the development of transport and the 
electric industry. 

The origin of Bofors was a small forge, 
for which Paul Hossman, a burgher of 
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Bofors A.B.: The Metallurgical Laboratory. 


Arboga, received a charter in 1646. He 
set it up beside the rapids in the vicinity of 
the Boo Estate in the mining district or 
“Bergslag” of Karlskoga—hence the name 
Bofors (“fors” = rapids). 

Progress was slow during the 17th and 
18th centuries, but eventually the enterprise 
got under way. The last two private owners 
of Bofors, Pehr Lagerhielm Senior and 
Junior, father and son, who carried on the 
management of Bofors for over fifty years 
around the middle of the 19th century, 
were men of initiative, foresight and energy, 
so that by the 1870s Bofors had become 
one of the leading iron works in Sweden, 
specializing in Lancashire forgings and 
rolling-mill products. At that time, for 
instance, Bofors was the biggest producer 
in the country of rolled bar iron and high- 
grade iron. 


Birth of Industrialism 


The middle of the 1800s witnessed the 
birth of industrialism in Sweden, and large- 
scale production made its debut. It was 
then that the liberal ideas demanding com- 


The new Bofors 57-mm automatic field A.A. gun, which 
fires 120 rounds per minute and replaces the 75-mm 


semi-automatic cannon. 
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plete industrial and economic liberty were 
launched with such success. The modern 
banking system also came into being at 
this time, the foundry charters were abolished, 
i.e., the outmoded system of iron and steel 
rationing was suspended, the Corporation 
Act came into force and those modern means 
of communications, the railways, began to 
be built. 

In 1846 the old so-called German forge 
at Bofors was replaced by the Lancashire 
forging method, which had just been intro- 
duced into Sweden. In 1866-1867 Bofors 
established the country’s first modern wire 
rolling mill, in 1874 the new blast furnace 
started operating, and four years later the 
first open-hearth furnace was completed. 
In 1873 the foundry business had been taken 
over by the newly founded AB Bofors- 
Gullspang, the name of which was changed 
in 1919 to AB Bofors. 

Bofors never made guns of pig iron, so 
that the advent of the Swedish steel cannon 
coincided with Bofors’ entry into the manu- 
facture of armaments. It was on _ the 
16th August, 1879, that the first gun casting 


Sweden’s armed forces are now getting this new Bofors 


40-mm automatic field A.A. gun which has more than 
double the fire power of the famous World War II gun 
of the same calibre. The rate of fire amounts to more 
than 240 rounds per minute, compared with 120 in the 
older model. 
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was produced at Bofors—made, of course, 
of the firm’s own open-hearth steel. Only 
a few years later, in 1883, the foundation- 
stone was laid of the Bofors cannon foundry, 
which then offered keen and stimulating 
competition to “Finspong,” the pioneers in 
Sweden of the pig-iron cannon, as well as 
to various foreign firms of world-wide 
renown, such as Krupps, Armstrongs and 
other famous names. 


Dr. Nobel’s Activity 

A brief but highly intensive and important 
period in the history of Bofors was the years 
1894-1896, when Dr. Alfred Nobel, the 
great inventor in the field of explosives and 
the donor of the Nobel Prizes, was the 
owner and manager of the works. It was 
on his personal initiative that the plant was 
equipped with powerful machine tools per- 
mitting the manufacture of heavy naval and 
coastal artillery guns up to 25-cm calibre. 

Nobel also established a chemical labora- 
tory at Bjérkborn, a mile or so from the 
Bofors workshops, and there he carried on 
his inventive work, paying special attention 
to progressive-burning smokeless powder. 
After his death in 1896, the research work 
at the laboratory was carried on by AB 
Bofors-Nobelkrut, which was founded in 1898 
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Fuse parts are manufactured on high-precision machine- 


tools. 


but was taken over in its entirety by AB 
Bofors in 1935. 

The Bofors Works developed rapidly just 
before and during World War I. At that 
time a new gun-testing range was laid down, 
among other things; it now is nearly 2 miles 
wide and about 20 miles long, stretching 
through forest land north-east of Bofors. 
Bofors is one of the few armaments firms 
in the world which, within the same area, 
combines steel works, engineering works, 
gunpowder and explosives works and a 
proving ground. 
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1800-ton hydraulic forging press at Bofors. 


Expansion 

When it had got over the serious economic 
crisis that set in after World War I, Bofors 
took energetic steps to maintain its position 
on the international market. ~- During the 
1930s and 1940s the plants were very greatly 
expanded, while at the same time the machin- 
ery was thoroughly modernized. In 1935 
Bofors absorbed AB Tidaholmsverken, which 
acts as a subsidiary supplier to Bofors of 
machinery, ammunition and acrylate glass; 
in 1936 Nydqvist & Holm AB (NOHAB), 
of Trollhattan, manufacturers of railway 
rolling stock, water turbines and diesel 
engines, etc.; in 1939 AB W. Dan Bergman 
(Wedaverken), of Sédertilje, manufacturers 
of light metals of various kinds; and in 
1950 Ulvsunda Verkstaéder AB, Ulvsunda, 
which manufactures precision machines and 
apparatus. Large underground workshops 
were taken into use in 1945, and for several 
years past Bofors has been engaged in 
building new metallurgical workshops at 
Kilsta, known as the Kilstaverken, about 
244 miles from the present works. They 
will comprise rolling mill, forges and steel 
works of considerable capacity. Part of 
the rolling mill is already in operation. 


Erection shop for gun barrels (naval guns). 






Today Bofors employs 8,000 people at 
the Bofors Works and at Nobelkrut. To 
provide a reservoir of skilled labour the 
company runs its own apprentice shops from 
which about thirty young men graduate each 
year upon completing their four-year course. 


Cause of a Paradox 

Bofors has been the cause of the para- 
doxical situation which makes little peace- 
loving and neutral Sweden the centre of an 
armament industry which for years has 
equipped not only the Swedish armed forces 
but also some vital branches of the defences 
of other, much more powerful nations. In 
the course of its history Bofors has become 
famous not only for its anti-aircraft guns, 
but also for other kinds of artillery for land 
and naval use. During World War II the 
concern embarked on yet another branch 
of activity, namely the design and manu- 
facture of medium and heavy-calibre air- 
craft guns for the Swedish Air Force, and 
this activity is still expanding. In the 
field of naval artillery, for example, Bofors 
is supplying the heavier armament for the 
new Dutch light cruisers now building. 
These 150-mm guns (and those used on the 
latest Swedish vessels) are of the new auto- 
matic “all-target” type intended for “normal” 
ship use as well as for anti-aircraft gunnery. 

The artillery designed by Bofors, parti- 
cularly its anti-aircraft guns, has long been 
manufactured under licence in foreign coun- 
tries. This applies particularly to the widely 
known Bofors 40-mm automatic light A.A. 
gun which, although it was designed long 
before World War II, emerged from the war 
as the best light A.A. gun available to the 
Allied forces. The Americans have a manu- 
facturing licence, Britain is producing the 
same gun, and it is an acknowledged fact that 
this type of gun was the only kind of artillery 
which was effective against the German V-1 
“buzz-bombs” in 1944-1945. The first real 
test given to the type had been the 1939-1940 
Russo-Finnish war, when Bofors guns de- 
fended the Finnish capital and other towns. 
































































































40,000-kgm counter-blow hammer. 


Problem of Today 


The present equipment of Sweden’s (and 
of most other countries’) anti-aircraft 
defences—excepting radar—dates back to 
the period 1936-1942. When the equipment 
was planned, the designers considered target 
speeds of 225-280 m.p.h. (360-450 km/h) 
as likely for the immediate future. This 
enabled certain simplifications of design to 
be accepted, which in turn made it possible 
to produce the equipment at moderate 
cost and within a reasonable time. The 
latter factor necessarily became of prime 
importance as the political situation deter- 
iorated. While the development of A.A. 
artillery was not abandoned during World 
War II, unquestionably it has not kept 
abreast of the development of new jet- 
propelled aircraft. The result is that most 
war-time anti-aircraft armament and instru- 
ments are now out of date, and it is particu- 
larly the instrument equipment which cannot 
be satisfactorily modernized. In some cases 
modern high-speed aircraft have reduced 
the fire power of the guns to as little as one- 
sixteenth of the former value, although 
one-quarter is considered normal for guns 
intended for short-range firing. However, 


Erection shop for armoured naval gun turrets. 
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18-ton electric steel furnace. 


recent improvements to the projectiles tend 
to compensate for the loss, since a single hit 
is now amply sufficient to destroy an aircraft. 


Bofors Improvements 

Bofors is still hard at work perfecting its 
anti-aircraft artillery. At the end of the 
war Sweden initiated a programme for the 
complete renovation of her anti-aircraft 
defence forces, from light short-range to 
heavy long-distance artillery. A new and 
much improved version of the 40-mm auto- 
matic gun is now being delivered to the 
armed forces. Rate of fire has been doubled 
(from 120 to 240 rounds per minute), pre- 
cision and fire power has been increased by 
the adoption of radar and electric firing 
equipment. Anti-aircraft units of the Swed- 
ish Army are being equipped with a new 
57-mm automatic gun, whose rate of fire 
has been increased from 20 to 120 rounds 
per minute. Together with new instrumenta- 
tion, radar control, electric operation and 
new projectiles, the total improvement is 
regarded as equivalent to 15 times the 
former fire power of the same gun. Both 
the new 40-mm and 57-mm guns were 
demonstrated before Members of the Swedish 
Riksdag last autumn—Communist deputies 









were not allowed to attend. Improvements 
are also being incorporated in the Bofors 
75-mm A.A. guns and their equipment. 

During World War II bomber missions 
were regularly flown at altitudes of 20,000 ft. 
and more, and in any future war A-bomb 
carrying aircraft are likely to fly at 40,000 ft. 
or even higher. To combat these high- 
altitude intruders, fire power of an entirely 
different kind is needed. Bofors gun design- 
ers have sought a way out of this difficulty 
by changing over to an automatic heavy- 
calibre weapon, although the full develop- 
ment of such a gun involves a great deal 
of money and time. The gun they have 
designed has a calibre of 120 mm, is fully 
automatic, fires 70 rounds per minute (!) 





























Lathe for machining gun barrels. Length between 


centres, 15 m; height of centres, 1.5 m. 


and is fully effective to about 43,000 ft. Its 
horizontal range is 20,800 yards. This 
somewhat sensational weapon shows that 
conventional A.A. artillery still has possibil- 
ities as a component of a modern anti- 
aircraft defence system and can supplement 
the rockets and guided-missiles now under 
development. 


Aircraft Armament 

Bofors’ entry into the field of aircraft 
armament has already led to extensive 
activity. The concern today is producing 
airborne weapons of every kind for the 
Swedish Air Force, including guns and rockets. 
Two types of gun are being manufactured, 
namely, a “conventional” 20-mm_ cannon 
and a revolutionary 57-mm fully automatic 
cannon developed in 1947. Installed in the 
SAAB-T 18B twin-engined attack bomber, 
the latter gun is proving very effective against 
land and naval targets, although it is consid- 
ered merely as a complement to such other 
weapons as bombs and rockets. Unlike the 
airborne 75-mm cannon used experimentally 
during World War II, the 57-mm_ Bofors 
combines high rate of fire and extremely 
low weight—a very unusual combination. 























385 





ae 
Bea 








: | “Scandinaviation”’ 


a™ of the great difficulties in air-to-air 
firing practice has always been to provide 
the fighter pilot with a target which as 
nearly as possible resembles a real aeroplane. 

In Sweden, as in many other countries, it 
is a private firm, AB Flygmal (Air Target Ltd.), 
which has set out the problem of developing 
equipment for practice in air-to-air and 
ground-to-air firing. In the course of several 
years of work and testing it has succeeded in 
designing and building a 30-ft. towed winged 
target which seems to meet the requirements. 
Flygmal cooperated closely with R.F.D. 
Air Target Ltd., England, and Svensk 
Flygtjanst AB, Stockholm. The latter oper- 
ates a fleet of target lugs under contract to 
the Swedish military forces* and Flygmal 
has been able to use these aircraft for the 
flying tests. The first experiments were 
made with a Miles “Martinet” tug at a speed 
of 190 m.p.h. (300 km/h). The tests were 
continued with a Fairey “Firefly” at speeds 
up to 280 m.p.h. (450 km/h). Targets have 
been successfully*started from both grass 
fields and concrete runways. 

The aim of AB Flygmal has been to con- 
struct a light, cheap and easily repaired target 
with a high degree of immunity to direct 
hits. To reach these aims the target was 
designed as a twin boomed monocoque 


construction in  resin-bonded plywood. 
Dimensions are as follows: 
Wing span: 9.2m (30 ft.) 
Length: 5m (16.41 ft.) 
Tailplane span: 2.55 m_ (8.37 ft.) 
Weight: 110 kg (242 Ibs.) 


The twin boom configuration has proved 
to be excellent. When the target is towed on 
the ground it moves much more steadily than 
a target with a single fuselage. The aerody- 
namic characteristics are very good and the 


* Cf. “Military Contract Operator,” Interavia Review 


No. 7, 1950, pages 370-372. 
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drag is much lower than was expected. 
Towed by a “Firefly” at a speed of 250 m.p.h. 
(400 km/h) and on a 1,230-ft. (375 m) cable 
the drag is only 190 lbs. (85 kg), on 2,100 ft. 
(635 m) of cable—245 Ibs. (110 kg) and on 
5,500 ft. (1675 m) it is 355 Ibs. (160 kg). 
This shows that a major part of the drag is 
generated by the towing cable and not by 
the target.- To facilitate the use of gyro 
gun sights the wings have drop shaped tips, 
easily discerned by the fighter pilot when 
firing on the target. 

The fact that the wing section is a symmet- 
rical aerofoil makes the port and starboard 
wings interchangeable, which is of great 
advantage from the spare part point of view. 
The plywood construction enables the target 
to be repaired quickly after being hit. When 
a spar is damaged, for example, the plywood 


The newest Flygmal target, with triple fins. 
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Targets for Fighter Pilots 


An earlier version of the Flygmal target in the air. Unlike the latest model it has only two vertical fins. 


covering is removed and the spar repaired, 
whereupon the skin is replaced with new 
plywood. 

The target has shown a high degree of 
resistance to hits from ammunition up to 
12 mm. One target was landed after being 
hit forty times. Hits by heavier calibre 
necessarily cause more serious damage but 
even then the robustness of the equipment is 
impressive. 

The target has lately passed extensive tests 
with the Swedish Air Force. Fighter pilots 
were all of the opinion that firing on the 
target closely simulated firing at a real 
aeroplane. They especially appreciated the 
wing tip shape, which facilitated the use of 
the gyro gun sight, and considered their use 
as vastly superior to and more realistic than 
the old method of firing on sleeve-type targets. 


Span is 30 feet. 
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Svenska Flygmotor A.B. of Trollhattan has been building 
radial engines and liquid-cooled in-line engines for the 


Swedish Air Force since 1930, and jet engines since 1945. 





Sweden's Unique Jet Engine Laboratory 


Why Sweden needs a Jet Lab 


Sweden’s enthusiastic participation in the 
field of aircraft gas turbine production and 
design and her intention of continuing to 
produce the engines needed by her Air 
Force is powerfully demonstrated by the 
super-modern jet engine laboratory now 
under construction at Trollhattan. 

This unconventional laboratory has been 
planned by Svenska Flygmotor AB, which 
has long been the chief supplier of engines 
to the Air Force. Formed in 1930 as 
Nohab Flygmotor, the company began by 
manufacturing “Bristol” radial engines under 
licence, and up to 1943 produced six differ- 
ent models of the Bristol “Pegasus” ranging 
in power from 600 to 980 h.p. 

Completely isolated from the Western 
world during the early stages of the war, 
Sweden had to draw entirely on her own 
resources for the supply of aircraft and 
engines. Facing the need for an engine of 
higher power, Flygmotor received an Air 
Force order in 1941 to copy the American 
Pratt & Whitney “Twin Wasp” double-row 
radial, which was intended mainly for a 
new fighter designed and built by the Swedish 
Air Board itself, and for a number of SAAB- 
built aircraft. Despite severe difficulties, 
bench-tests with several prototype engines 
were got under way by mid-1942. The 
Swedish-built “Twin Wasp,” which during 
its manufacture had its power rating in- 
creased from the original 1,065 to 1,200 h.p., 
was followed in production by the more 
powerful German Daimler-Benz DB 605 B 
liquid-cooled in-line engine of 1,475 h.p., 
a licence for which was obtained in late 
1942, although it was then far from fully 
developed. However, using the skill gained 
in the reproduction of the “Twin Wasp,” 
difficulties were again overcome, and large 
numbers of these engines were built by the 
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parent company and by two main sub- 
contractors. 

In 1945, a Flygmotor-designed high-power 
piston engine rated at 2,800 h.p. was nearing 
completion, but the project was shelved 
before it had reached the testing stage 
because of the Air Force’s decision to 
concentrate on jets. Instead, F/ygmotor 
and another Swedish firm, the STAL turbine 
manufacturing company, each received an 
order to develop jet engines of their own 
design. In the meantime a British licence 
was acquired to enable Flygmotor to build 
the fully developed de Havilland “Goblin 3” 


jet engine for the D.H. “Vampire” and 
SAAB-21R jet fighters ordered in Britain 
and from Svenska Aeroplan AB. This 
licence agreement was later extended to 
cover the more powerful D.H. “Ghost” for 
the new SAAB-29 jet fighter. 

Meanwhile, by 1949 domestic jet engine 
development had reached the stage where 
two experimental units—both in the 3,300-Ib. 
thrust class—were ready for tests. The 
first one (Flygmotor’s engine) featured a 
centrifugal type compressor, while the other 
(STAL’s “Skuten”) was an axial-flow design. 
Sweden with her limited resources could 


Model of the new gas turbine laboratory and its compressed air chamber 85 m. (280 ft.) below the river level. 
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Diagram of the laboratory : 1) compressor test rig (with steam turbine and honey-comb tank) ; 2) turbine test rig ; 
3) large combustion chamber test rig ; 4) large wind tunnel ; 5 and 6) combustion chamber test rigs ; 7) supersonic 
wind tunnel ; 8) subsonic wind tunnel ; 9) calibrating rig; 10) nozzle test rig ; 11) boilers ; 12) piston compressors. 


not afford to continue development along 
both these lines, and the Air Force finally 
adopted the axial-flow configuration for its 
immediate projects. 

Late in 1950 it was announced that 
Svenska Flygmotor and STAL had agreed 
to pool their resources for the development 
and production of a STAL-designed axial- 
flow jet engine of much higher power than 
the British engines then being built under 
licence. It is to test this and future designs 
that the new laboratory has been designed. 


General Layout of the Laboratory 


The jet laboratory is designed for testing 
full-size components of jet engines under 
realistic air flow and air pressure conditions. 
Because of the difficulty of obtaining, at 
reasonable cost, the enormous power 
required to deliver air continuously to the 
different test rigs, it was necessary to design 
the test plant for intermittent operation. 
The main disadvantage of this system, the 
time limitation imposed on the tests, has 
been largely eliminated by amply dimension- 
ing the compressed air chamber and by 
providing the test rigs with rapid recording 
instruments. 

The air chamber is 85 m (280 ft.) below 
the normal level of the river, is blasted out 
of the rock and has a volume of 11,000 m?® 
(39,000 cu.ft.). Water is led from the river 
to the air chamber through tunnels blasted 
into the rock. A concrete wall just above 
the ceiling of the air chamber separates the 
latter from the vertical tunnel, and from 
there the water passes through a sheet iron 
tube to a shaft below the floor of the air 
chamber. The air is compressed by the 
water against the concrete wall and from 
there is led through a pipe line in the vertical 
tunnel to the laboratory. The height of 
the air magazine is only about 3.5 metres 
(11.5 ft.) to diminish the pressure changes 
at different heads of water during the tests. 

The magazine is charged with air by 
three electrically driven two-stage reciprocat- 
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ing compressors with a total power of 
745 h.p. The air from these is fed down 
into the chamber through a separate charg- 
ing pipe and forces the water back into the 
river. The chamber contains 127,000 kg 
(280,000 Ibs.) of air fully charged. The 
charging time is about 18 hours. 

The temperature of the air from the 
chamber ranges from 0° to 20° C (32° to 68° F), 
but in order accurately to simulate flying 
conditions 300° C (570° F) is sometimes 
required. For this purpose one large and 
one small preheater are installed in the pipe 
system. These are of the same type as the 
combustion chambers in a jet engine, and 
kerosene is injected and burned directly 
in the air. The temperature after the 
preheater is controlled by a _ thermostat. 
which adjusts the fuel flow as required. 

The moisture content of the test air is 
0.7 to 1.6 g/kg according to the temperature. 
In tests of jet engine components these 
moisture contents present no problems, but 
for wind tunnel tests they are too great at 
high Mach numbers. Consequently space has 
been provided for a drying plant. Com- 
pared with atmospheric conditions, the air 
in the chamber contains very little moisture, 
and the required drying plant can therefore 
be kept within very reasonable proportions. 

The laboratory also contains a steam 
plant with two boilers and a 16,000 h.p. 
steam turbine (max. 3200 r.p.m.) for a 
compressor test rig with a maximum speed 
of 11,000 r.p.m. Cooling water for the 
condenser is taken from the horizontal tunnel, 
circulated by turbine-driven pumps and 
returned to the river. 


The Laboratory and its Test Rigs 


The laboratory building is in two parts. 
The lower part contains the steam plant, 
the compressor test hall and a general hall 
for the large test rigs. 

The large rigs for air flow and combustion 
chamber testing are dimensioned for 75 kg/ 
sec (165 Ibs./sec), and at this air flow the 
pipe system allows a maximum pressure of 
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7.8 atii (110 psi). 


Only one of the big 
test rigs can therefore be run at a time. If 
the air flow is increased to 125 kg/sec (275 
lbs./sec) the maximum pressure decreases to 


5.3 atii (75 psi). Above the rigs there are 
sound-proof control rooms, from which 
most of the tests can be supervised. 

The upper part of the building contains 
three floors. The ground floor contains an 
experimental workshop, an assembly hall, 
store-rooms and a fuel pump room, and the 
second floor an instrument workshop and 
offices. 

On the first floor there are six small test 
rigs (max. air consumption 10 kg/sec = 22 
Ibs./sec), namely two combustion chamber 
test rigs, one wind tunnel for calibration of 
pressure and temperature gauges, one sub- 
sonic and one supersonic wind tunnel and 
one nozzle test rig. 

In order to cool the valves in the outlet 
from the combustion chamber test rigs and 
the turbine test rig, water is injected into the 
exhaust gases and on to the inner parts of 
the valves. For this purpose two centrifugal 
water pumps are used, with a combined 
output of 2,400 litres/min (530 gal/min) at 
a pressure of 13 atii (180 psi). 

The turbine test rig will be so arranged as 
to enable the test turbine to be driven either 
by air from the chamber or from a com- 
pressor driven by the steam turbine. To 
test bigger turbines with a reasonable brake 
power it will be possible to suck the air 
through the turbine by means of centrifugal 
pumps. 

The compressor test rig includes an inlet 
pipe with throttles, a honeycomb tank and 
an outlet pipe with valve to regulate the 
pressure after the compressor. There is 
also space for an air conditioning system so 
that compressor tests at low pressures and 
temperatures corresponding to flying condi- 
tions at high altitudes can be made. Since 
the outlet pipe from the test compressor can 
be connected with any of the three large test 
rigs, very long tests can be run, though air 
flow and pressure are somewhat lower than 
those with the air chamber system. 

The laboratory can later be enlarged by 
the addition of a high altitude test plant for 
complete jet engines. This plant will enable 
engines to be tested under conditions simulat- 
ing altitudes up to 20,000 m (65,000 ft.) 
at speeds up to 1,800 km/h (1,125 m.p.h.). 
The air for the test engine is taken from the 
air chamber and dried. Sufficiently low 
temperatures are obtained by an expansion 
turbine before the inlet of the engine. The 
exhaust gases from the engine are cooled 
by water and compressed to atmospheric 
pressure by steam ejectors. 
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“Commercial air transportation in 1949 had the biggest year in its 
history, despite the fact that other forms of transportation continued 
to show post-war declines,” stated Vice-Admiral Emory Scott Land, 
President of the Air Transport Association of America, in his annual 
report, published early last year, on the activities of the member 
carriers of the Association. He added that 1950 would probably 
show further increases in the traffic volume of passengers, mail and 
express. 

He was right. In his report for 1950! he is able to announce 
with pride that “the scheduled airlines in 1950 set traffic and financial 
records on top of a record-setting 1949.” He goes on to point out 
the “spectacular event of 1950,” namely, the contribution of the 
scheduled carriers to the Pacific Airlift “without great inconvenience” 
to regular airline passengers. And to illustrate the long way the 
airline industry has come since 1938, the year in which the Civil 
Aeronautics Act was adopted to regulate U.S. commercial air trans- 
portation from an economic point of view on a national basis, he 
quotes two figures: in 1950 the scheduled airlines carried almost 13 
times as many passengers as in 1938, i.e., 19,332,674 in 1950 as 
opposed to 1,475,122 in 1938. 

This continued progress naturally has had a beneficial effect on 
the earning record of the industry, as the figures below will show 
(D = Domestic Airlines, 1 = American-flag International Airlines): 


Net Profit 

















Year: Operating Revenue (After Taxes) 
1946 (D) Bess ; $317,205,010 $5,732,544 * 
Si a a ee ae 146,754,102 4,353,197 * 
Total 463,959,112 10,085,741 * 
CU ge: Si 364,839,577 21,219,019" 
SR, See eee 209,009,531 5,124,630 * 
Total 573,849,108 26,404,005 * 
[See sk we eS ee 434,295,384 5,478,777 * 
eae ae ae ae ee 249,234,199 6,365,492 
Total 683,529,583 886,715 
te ae) re 486,033,846 11,947,776 
| Se ae ee 274,154,538 7,454,189 
Total 760,188,384 19,401,965 
ek) i 405,658,735 21,292,000 
ee ae ae ee 183,089,000 12,497,000 
Total 588,747,735 33,787,000 
* Loss 


This table indicates a significant trend. It discloses that, although 
1949 was a record year from the point of view of operating revenue, 
the airlines, both domestic and international, succeeded in obtaining 
higher profits from lower revenues in 1950. Total operating revenue 
in 1950 barely exceeded that for the catastrophic year 1947, when 
the airlines had to stomach a record loss of over $26,000,000; in 1950, 
however, they recorded a net profit of nearly $34,000,000 on a similar 
revenue figure. The explanation obviously is to be sought in the 
facts that new, more efficient flying equipment introduced in the 
past three years is now paying off; that the airlines have emerged 
from their immediate post-war period of megalomania and are 
Operating rationally; and that tariffs have been reduced to a level 
where they attract greater passenger volumes (through introduction 
of coach and excursion tickets, etc.) but still leave a legitimate profit 
margin. 





1 “Air Transport Facts and Figures,’ 12th Edition. 
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U.S. Airlines Continue Their Progress 





Speaking of tariffs, it is interesting to note that the average passenger 
fare per mile in domestic air travel in the past ten years has followed 
an up-down curve (from 5.04 cents in 1941 to a high of 5.76 in 1948- 
1949 and 5.50 cents in 1950), whereas international fares moved more 
erratically from 8.61 cents per passenger mile in 1941 (1942: 8.85c; 
1943: 7.92c; 1944: 7.82c; 1945: 8.67c; 1946: 8.31c; 1947: 7.77¢; 
1948: 8.01 c; 1949: 7.72 c) to a point substantially below the 1941 
figure, namely, 7.00 cents a passenger-mile. One may say that 7 cents 
a mile is a lot of money and not within reach of everybody. Quite 
true—but even Geneva’s streetcar system charges the equivalent of 
about 8 cents a mile (London’s public transport system only about 
1.8 cents—but who wants to travel long distances in bus-type com- 
fort?). Meanwhile, IATA member companies will raise their 
regular fares somewhat in the near future, but owing to the increasingly 
wide adoption of excursion fares, coach fares, off-season fares, etc., 
the effect on the average fare is likely to be slight. 

Airline operating expenses only vaguely reflected the year’s increased 
traffic volume. They rose from a total of $710,403,051 in 1949 to 
$741,222,873 in 1950. The domestic airlines in 1950 contributed 
$494,412,000 to the total (1949:$457,538,922) and the international 
lines $246,810,873 (1949:$252,863,129). The general pattern of 
airline expenditure is revealed in figures for the first six months of 
1950 (domestic lines): Salaries and wages, 44.9°%; taxes, insurance, 
depreciation, 16.6°%; rent, travel expenses, passenger supplies, etc., 
16.3%; fuel, 13.4%; repairs, materials, 5.8%; advertising and 
publicity, 3%. 

The fact that the airlines had to work harder in 1950 for a smaller 
operating revenue but were compensated by higher profits (due 
partly, it is true, to higher mail pay from the Post Office) is shown 
in the table of operating results given below (D = Domestic trunk 
lines, territorial and local air service; | = U.S.—flag international 
carriers). 











Passengers Air Mail Express Freight 

Year: (Number)  Ton-miles Ton-miles Ton-miles 
1949 (D): 15,080,704 41,418,056 27,773,669 95,227,983 

(1): 1,520,067 19,365,769 49,443,623 6,714,414 
Total 16,600,771 60,783,825 77,217,292 101,942,397 
1950 (D): 17,651,147 46,941,470 37,362,217 115,089,108 

(1): 1,681,477 24,403,741 44,535,219 15,675,831 
Total 19,332,624 71,345,211 81,897,436 130,764,939 


The latest increase in passenger traffic has been due, as stated, to 
coach service rates and other travel-incentive schemes. In the 
first seven months of 1950, coach fare travel was responsible for 
12 percent of total revenue mileage flown, whereas in 1949 it accounted 
for only about 4 percent. International passenger travel maintained 
itself at about one-tenth of domestic passenger volume. Interna- 
tional air mail also remained roughly unchanged at 50 percent of 
domestic air mail; air express ton-miles, which in international traffic 
have exceeded domestic traffic since 1947, have dropped sharply on 
the international lines and increased even more sharply in domestic 
operations; air freight ton-mileage, on the other hand, has risen 
encouragingly on the international routes: it now amounts to more 
than 13 percent of domestic cargo ton-mileage, whereas a year ago 
it was only just over 7 percent of domestic ton-mileage. 

Airline travel in 1950 continued to capture a growing slice of the 
American first-class travel market. Pullman train passenger-miles 
last year totalled an estimated 9,362,576,000 and airline travel was 
8,133,184,000 passenger miles. Out of the total of 17,495,751,000 
first-class travel passenger miles, the airlines therefore obtained 46.49 
percent, representing a substantial gain over the 41.91 percent airline 
Share of 1949 (and the 13.01 percent share of 1941, last pre-war 
year). 
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The air fleet used to achieve these results has risen from 1083 
aircraft in 1949 to 1139 aircraft at the end of 1950. The fact that 
a substantial portion of these aircraft have been engaged in the 
Pacific Airlift since last June shows that the airlines have made great 
strides in the rational use of their equipment, which enabled them to 
achieve record results despite a reduced fleet. Air transportation’s 
increased post-war réle as a reserve in emergencies is underlined in 
the ATA report: “Any one of the major scheduled airlines today 
can provide a greater ‘airlift’ than all the lines put together at the 
time of Pearl Harbour.” It also states that between January and 
June, 1951, 18 Douglas DC-6s, 10 Lockheed “Constellations” and 
10 Martin 4-0-4s are scheduled for delivery to the domestic airlines 
alone and should compensate to a large degree for those taken over 
by the Pacific Airlift. 

Airline personnel increased slightly from 59,075 in 1949 to 59,745 
in 1950 for the domestic lines (compared with an all-time high of 
69,182 for 1946!), while international airline personnel rose to 17,912 
during 1950 against 17,274 a year before (and 27,372 in 1946!). 

An important chapter of ATA’s 1950 report is devoted to the 
operational regularity of the airlines. It points out, for example, 
that for each passenger fatality on the domestic scheduled airlines 
more than 83,000,000 miles were flown—equal to more than 
3,300 trips round the world at the Equator. During 1950 the U.S. 


domestic and international scheduled air carriers flew more than 
10,000,000,000 passenger miles with a safety record of 1.4 passenger 
fatalities per 100,000,000 passenger miles. Precise figures were 96 
passengers killed in domestic and 48 in international air transport. 

In 1947 the domestic airlines completed only 94.77 % of the mileage 
scheduled, due either to weather conditions or to airport congestion. 
In 1949 the airlines completed nearly 98% of their schedules, and a 
further improvement was attained in 1950. These results have been 
obtained by the introduction of new landing aids (notably ILS) and 
progress in techniques of air traffic control. 

The results reported by the Air Transport Association of America 
for its member lines show that the industry has definitely overcome its 
post-war troubles and gradually is becoming a public utility within 
reach of the average citizen. It is operating more efficiently—despite 
lower operating revenues it is making bigger profits. This is due 
partly to the belated recognition by the U.S. authorities of the fact 
that a healthy airline industry is an indispensable component of 
the nation’s defence preparedness. This recognition has taken 
tangible form: airmail payments to the airlines in 1950 continued 
at approximately the same level as the year before, namely, 
$117,113,262 in 1950 (including $60,943,786 for domestic and 
$56,169,576 for international operators) and $115,643,280 in 1949 
($61,088,880 and $54,554,400 respectively). 


A Decade of ‘‘Jettery ’’ 


I, seems only yesterday that we all began to get excited about 
jets—aircraft which flew at terrific speeds without propellers. Yet, 
on May 3lst a distinguished gathering at London’s Dorchester Hotel 
celebrated the “Tenth Anniversary of Jet-Powered Flight in the Free 
World.” The hosts, the Hawker-Siddeley Group, had chosen the 
name of the event very carefully by adding the words “in the Free 
World”: while the Gloster E28/39 experimental jet aircraft, powered 
by the Whittle WI engine, had made its first test flight at Cranwell 
on May 15th, 1941, the Heinkel He 178 experimental type, equipped 
with a Heinkel He S 3 gas turbine had made the world’s first turbojet- 
powered flight in the “unfree world” nearly two years earlier, on 
August 27th, 1939. 


The hosts and the guest of honour. Left to right : Sir Frank Spriggs, Managing Director 
of the Hawker-Siddeley Group ; T. O. M. Sopwith, Chairman of the Group ; Air Com- 
modore Sir Frank Whittle. 
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But at the same time one is entitled to wonder whether this sequence 
of events would have been the same if Frank Whittle had received 
the kind of support—private or Government—which the German 
designers got from their authorities. Whittle, who also celebrated 
his 44th birthday on May 31st, wrote his first thesis on jet propulsion as 
an RAF cadet in 1928 and (at the age of 23!) patented his first design 
for a gas turbine for jet propulsion in 1930. It was not until five 
years later, in 1935, that the first German patents on aircraft gas 
turbines were taken out by Hans von Ohain. But Whittle’s fate 
was that of most inventors—a hard uphill struggle—and one is 
tempted to join in the question expressed in his after-dinner speech 
at the Dorchester by Marshal of the Royal Air Force Sir John Slessor, 


More guests: Air Commodore Whittle cracks a joke with Major-General Leon W. 
Johnson (left), Commander of USAF in Britain, and General Don Francisco Fernandes 
Longoria (right), Chief of the Spanish Air Staff. 
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Marshal of the RAF Sir John Slessor, Chief of the Air Staff, RAF. 


Chief of the Air Staff: “I wonder how history might have been altered 
if the E28/39 aircraft had been the E28/36 and made its first flight in 
May 1938 instead of May, 1941?” 

About three hundred guests in evening dress—the party was 
strictly “stag”—had been invited by T.O.M. Sopwith and Sir Frank 
Spriggs, Chairman and Managing Director of Hawker-Siddeley, 
respectively, and sat down to a champagne dinner—Consommé en 
Gelée, Saumon d’Ecosse Cambacérés, Poulet Derby, Haricots verts 
frais, Pommes rissolées, Asperges de Lauris hollandaises, Parfait 
glacé, Café, etc. The leading lights in the world of “jettery” (a new 
word, coined by Sir Frank Spriggs) who tackled these dishes with 
entirely unscientific zest were numerous, and certain people with 
ambitions of aeronautical supremacy might have gained considerably 
(though only in a negative sense) if they could have eliminated the 
whole assembly. Also, special security measures had been taken, 
and a number of detectives in the banquet hall were easily spotted 
by their flat feet. 

The guest of honour was, naturally, Sir Frank Whittle; in addition 
the Guest List contained an impressive number of Air Marshals, 
Generals and Admirals of the British, American, allied and friendly 
forces. There was Marshal of the RAF Viscount Trenchard, “inventor 
and father-confessor” of the RAF; Marshal of the RAF Sir John 
Slessor; Major-General Leon Johnson, Commanding General of the 
USAF in Britain; General Don Francisco Fernandes Longoria, Chief 
of the Spanish Air Staff; Major-General A. Baretta of the Dutch 
Air Force; the heads of major British manufacturing firms, such as 
Rolls-Royce, Handley Page, de Havillands, etc. A place of honour 
was reserved on the dais for the Gloster E28/39, specially lent for 
the occasion by the Science Museum (and “one of the prettiest pieces 
of work it has ever been T.O. M. Sopwith’s privilege to look upon”), 
the 850 Ibs. Whittle W.1. engine and a 9,000-lbs. A.S. “Sapphire.” 


Frank Whittle next to the 850-16. W.1 engine which powered the Gloster E28/39 
experimental aircraft (background). 
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Grand Old Man: Marshal of the RAF Viscount Trenchard of Wolfeton, ‘inventor and 
Father-Confessor of the RAF.” 


In the course of the after-dinner speeches Sir Frank Whittle (as 
modest as only a great scientist can be: he asked one reporter, after 
his turn before the microphone: “Was my speech any good? I have 
given this kind of talk so often in the past few years that I think it 
must bore people to tears...”) described his protracted efforts to 
gain recognition for his jet engine designs. He particularly empha- 
sized the often forgotten role played by R.D. Williams and J.C.B. 
Tinling, his collaborators in Power Jets, Ltd. (the company which 
built the first engines), who looked after the financial end of the 
work. Frank Whittle is a humorist in his quiet way, as two of the 
stories he told will show:—Two officers were looking at a jet aircraft 
at the airfield, and one asked the other: “I say, Jim, how the hell 
does that thing work?” “It’s easy, old boy,” was the reply,” it 
sucks itself along like a Hoover.” In the second story two wild 
ducks were flying along in America when they suddenly saw a Lock- 
heed “Shooting Star” jet. “Jeez,” says one of them, “that guy sure 
is in a hurry to get some place.” “You’d be in a hurry to get some 
place if you had a ten-foot blow-torch where he’s got it,” retorts the 
other.—Whittle, who had -just returned from a D.H. “Comet” trip 
to Africa, finally emphasized the necessity of exploiting the resources 
available in Africa, for “in the next war it may be possible that 
Europe may again have to be rescued from Africa”—a somewhat 
gloomy prospect. 

The host, 7.0.M. Sopwith, Hawker-Siddeley Chairman, paid 
tribute to the close collaboration existing in the jet development 
field between Britain and the USA. The Americans have been 
getting “technical know-how” from the British (a number of American 
firms are producing British engines), and Britain is looking for help 
from the Americans’ unrivalled ability to produce the engines in 
large quantities. Sir Frank Spriggs, Managing Director of Hawker 
Siddeley, outlined the Group’s efforts to play its role in the rearma- 
ment programme. Machine-tools had been ordered in the USA, 
Britain and Europe for £24,000,000, and the Group was taking 
steps to employ an additional 25,000 people (!) in Britain. 

Sir John Slessor, Chief of the Air Staff, claimed that American 
and British air power can ensure the peace of the world for another 
hundred years, as British sea power secured it for 100 years after 
Trafalgar. But “it will take all our ingenuity to keep ahead... 
Other people, and not only our friends, have in service today jet 
aircraft that are in some ways superior to our own...”—Lord 
Trenchard, “father” of the RAF, spoke of old times in the fledgling 
air arm, particularly when he found his duties included the setting 
of flying examination papers. “I set a paper for myself, took it, 
and passed myself.”—Major-General Leon W. Johnson, USAF, 
apologized for the unavoidable absence of USAF Chief of Staff 
General Hoyt S. Vandenberg (who was still testifying before the U.S. 
Senate in the MacArthur controversy) and again emphasized the 
value of Anglo-American cooperation in the field of jet propulsion. 

Throughout the speeches, champagne and brandy bottles continued 
to turn up, and a good time was had by all. The party broke up a 
little after midnight, and a group of top “jetterers” retired to a private 
drawing room at the Dorchester for a chat—and several glasses of 
beer. 
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Published by the 
Aero Club of Italy, Rome, 1951. 


Guida aerea turistica d'Italia. 


This three-language guide issued by the Aero Club 
of Italy contains information on 85 sports aerodromes 
(including seaplane bases) on the mainland and in 
Sicily, Sardinia and Pantelleria. Tourist attractions, 
hotels, etc. in neighbouring towns (about 100) are 
also listed. There are several supplements, in parti- 
cular a list of the 64 local Aero Clubs and a three- 
language selection of typical radio conversations 
between control tower and aircraft. (Italian, French, 
English.) Ri. 


Air Touring Guide to Europe 1951-1952. Published 
by the Royal Aero Club Aviation Centre, London, 
1951. 

The third annual edition of this Air Touring Guide 
to Europe brought out by the Royal Aero Club of the 

United Kingdom, has been as conscientiously com- 


rn Charles E. Yeager, the well-known Ame- 
rican test pilot, who was the first to fly faster than 
sound, described the Bell X-1 high-speed rocket- 
propelled experimental aircraft in which he accom- 
plished this feat three years ago, as “the best aircraft 
he had ever flown.” Since then the X-1 has been 
presented to the Smithsonian Institution in Washing- 
ton, D.C., as a “historic” aircraft and will be kept 
as a museum piece for future generations. 

Its descendants however are numerous, e.g. the 
Bell X-1A, X-1B and X-1D, the X2 and XS, all of them 
experimental aircraft for high speeds and high altitudes. 

First details of the Bell X-5 were announced 
recently. It is a single-seater with pressure-ventilated 
cabin (ejector seat) for speeds in the transonic range. 
Its most interesting feature is its wings, the sweep 





Book Reviews 


piled as the two earlier ones. The number of 
aerodromes listed has been considerably increased, 
so that the air tourist now has all essential information 
(position, method of approach, Customs formalities, 
fuel service, hangar rent etc.) on 300 European 
aerodromes at his finger tips. (English.) He. 


Convention on International Civil Aviation (ICAO). 
English and German text, with introduction by 
Dr. Ludwig Dischler. — Wolfgang Metzner, 
Frankfurt/Main. 

This German translation of the 1944 Chicago 
International Civil Aviation Convention, which is 
published, alongside the English text, in their “Docu- 
ments” series by the Research Centre for International 
Law of the University of Hamburg, and the excellent 
introduction giving a list of the bilateral air agree- 
ments concluded since 1920, a description of the 
International Civil Aviation Organization and a list 


The Bell X-5 


of which can be altered during flight. The investiga- 
tion of the behaviour of the X-5 in flight with differ- 
ent angles of sweep is the raison d’étre of this machine. 
The engine is to be an Allison J-35-A-17 jet of 
4900 Ibs. static thrust slung beneath the fuselage. 
The characteristics so far known are span, 32 ft. 
9 in. (9.98 m); length, 33 ft. 4 in. (10.16 m); height, 
12 ft. (3.66 m) and gross weight 10,000 Ibs. (4530 kg). 

The Bell X-5 is about to start its flight tests. 
Taxying tests are already in progress at Edwards 
Air Force Base, near Muroc (California), and Jean L. 
“Skip” Ziegler, the 31-year-old head of Bell’s flight 
test section, is only waiting for the word “go” to 
take off in this interesting machine and collect first- 
hand information for the scientists about conditions 
in the little-known transonic speed range. 
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of books published during and since the war, should 
be of great assistance to the German-speaking air 
law expert. (German and English). He. 


La Vie émouvante et noble de Gay-Lussac. By Edmond 
Blanc and Léon Delhoume. — Gauthier-Villars, 
Paris, 1950. 


Gay-Lussac? Those who are interested in avia- 
tion might be tempted to dismiss this great French- 
man with a few brief lines: physicist and chemist, 
born 1778, died 1850; gained world fame by formu- 
lating the law on the expansion of gases and was the 
first to ascend to an altitude of 20,800 ft. in a free 
balloon (in 1804) ...full stop. The authors, one 
of them an aviation historian whose books run into 
30,000 or more copies, the other a doctor, show in 
this excellent biography why this brief note is by no 
means sufficient. Gay-Lussac’s altitude record, 
which remained unequalled for 71 years, was only 
a minor incident in the astonishingly full life of 
this devoted scientist, who risked his life in the 
laboratory as much as in his balloon, this earnest 
fighter for the rights of man, this devoted husband and 
true friend—one of those complete men who are so 
rare in our present century. “Vie émouvante et 
noble...” The reader will unreservedly agree. 


(French). He. 
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ATLANTIC AIR UMBRELLA 


In spite of the MacArthur hearings and other parlia- 
mentary side-shows Atlantic cooperation is getting 
steadily under way. There have been many reports 
in recent weeks indicating that in all the member 
countries of the Atlantic Pact words are giving place 
to deeds. 

Reinforcements arrive... Early in May General 
Dwight D. Eisenhower, Supreme Commander of the 
North Atlantic Treaty forces in Europe, announced 
that the 3rd U.S. Air Division, now stationed in 
Britain, had been raised to the status of the 3rd U.S. 
Air Force. Preparations were also being speeced 
up for the activation in Britain of the 7th U.S. Air 
Division. This new Division is to take over a 
number of duties from the 3rd Air Force, including 
the control of the plan whereby USAF strategic 
units are to be sent in rotation to the United Kingdom 
for training. The 3rd Air Force forms part of the 
U.S. Air Force in Europe, whose commander, Lieut. 
General Lauris Norstad, is also Commander-in-Chief, 
Atlantic Air Forces. 

Canada proposes, according to a statement by 
Defence Minister Brooke Claxton, to send three 
jet fighter squadrons to Europe during the next 
twelve months (equipment: Canadian-built North 
American F-86 “Sabres” and Avro-Canada CF-100 
“Canuck” twin-jet long-range fighters). 

oa 

European air force trainees in America... The 
USAF and RCAF are continuing to accept groups 
of pilots and technicians from Allied air forces for 
training. A third group of trainees from the RAF 
(31 pilots and 23 navigators) recently arrived in 
Montreal, Canada. Since the opening of the train- 
ing programme on Ist January, 1951, a total of 89 
European pilots and 48 navigators have been sent 
to Canadian training schools. USAF training bases 
are training 700 foreign students (French, Belgians, 


* Extracts from Interavia Air Letter, daily inter- 
national news digest, in English and French. All rights 
reserved. 


To cool jet fighter cockpits : Hamilton Standard of East 
Hartford (Conn.), the propeller division of United Air- 
craft Corporation, has added refrigeration units for jet 
fighter cockpits (North American F-86 ‘‘Sabre,’’ Lock- 
heed F-94C, Chance Vought F7U ‘Cutlass’’) to its 
products. 








Meteorologists move to Geneva. During the first meeting of the World Meteorolo- 
gical Organization, held in Paris, Geneva was chosen as the permanent head- 
quarters of the WMO Secretariat and Prof. Jean Lugeon of the Zurich Central 
Meteorological Office elected as President of the European branch of the 


Organization. Left to right: Reichelderfer, President ; A. 


Mr. Sellick (Great Britain), Vice-Presidents of WMO. 


Dutch, Norwegians, Turks, South Americans). 
About half of these are pilot trainees and the other 
half technicians (mechanics, armourers, radio oper- 
ators, traffic controllers). In addition, 29 Staff 
officers from 12 allied countries are enrolled at the 
USAF Air University and Staff School, Maxwell 
Air Force Base. 
* 


Much better than last year... was Air Vice Marshal 


W.A.D. Brook’s verdict on “Exercise Ombrelle.” 








































Squadron Leader Neville Duke has been appointed Chief 
test pilot at Hawker Aircraft Ltd., in the place of 
Squadron Leader T.S. (« Wimpey ») Wade who was 
killed when his aircraft crashed on 3rd April, 1951. 


Air Vice Marshal Brook is Lieut. General Lauris 
Norstad’s Chief of Staff, and “Exercise Ombrelle” 
was the most important exercise held by the Western 
powers since the end of World War II. The 
“attackers” took off from British and American bases 
in Britain and Germany and the “defenders” operated 
from eleven bases in France, Belgium, Holland and 
Luxembourg. 

Improvements over “Exercise Cupola” in 1950 
were as follows: cooperation between the fighter 
units of six different countries was smooth. Ground 
control services had improved. No language 
difficulties were experienced (excellent testimonial 
for the BBC’s English lessons—Editors). 
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What's in the Air ? 








William A. 


Burden, 
Assistant Secretary of Commerce, 
has been appointed Special Assig- 


formerly 


tant to Air Secretary on research 


Viaut (France) and and civil aviation affairs. 


Shortcomings ; a) telephone and telegraph warning 
services are still inadequate, and closer collaboration 
is required between military and civil authorities. 
If civilian spotters (on the model of the British Royal 
Observer Corps during World War II) had been 
available in France, Holland, Belgium, Norway and 
Denmark, low-flying aircraft (which were not picked 
up by radar) could have been spotted more easily; 
b) lack of airfields for jet fighters with sufficiently 
long runways. Dispersal facilities are also inade- 
quate, so that aircraft have to be parked close together 
thus providing ideal targets. 

Nevertheless the majority of the bombers were 
“spotted,” though not all were “intercepted.” 


THE SCRAMBLE FOR AIR SERVICES 


A few examples chosen at random will serve to 
show how bitter competition is becoming in air trans- 
portation, in spite of increasing traffic. 

The Interstate and Foreign Commerce Committee 

of the U.S. Senate is making an investigation into 
the extent to which foreign air carriers operating 
to the USA are subsidized by their governments. 
The object of the investigation is to ascertain how 
far American inter-continental traffic is affected by 
these subsidies. 
New RCAF women’s uniforms. The new uniforms for 
airwomen of the Royal Canadian Air Force were shown 
to 400 press representatives and servicemen at Rockcliffe 
Base on 15th May. Left to right : summer dress uniform, 
summer working dress, working uniform for special 
trades, dress uniform for spring, autumn and winter. 































Not the Indian rope trick, but... 


The Canadian Government has been unable to 
obtain intermediate landing rights in New Zealand 
for Canadian Pacific Airlines’ new service to Aus- 
tralia, although permission to fly across the Tasman 
Sea was granted by the New Zealand Government 
during the autumn of 1950. The Canadian Trans- 
port Minister has stated that refusal of this request 
was presumably due to fear of competition. 

According to a United Press report the Scandi- 
navian Airlines System is encountering difficulties 
on its new service to Chile, since the Brazilian Govern- 
ment is refusing to permit flight over its national 
territory. 

The Mexican flag carrier, Aerovias Guest, has 
had to suspend its weekly service to Lisbon and 
Zurich, as this service cannot be run profitably 
without a point of call at Madrid and the Spanish 
Government has imposed restrictions on the transfer 
of accrued profits. 

In a report to the Italian Chamber of Deputies 
on Italy’s recent bilateral agreements with Holland 
and Turkey, Deputy Veronesi, of the Permanent 
Transport Committee, stated that in general the only 
result of such agreements was that Italy was 
“swamped” by foreign aircraft, since the Italian 
companies were not in a position to take advantage 


of the reciprocal rights granted them. 
** * 


Seen against this background of jealously guarded 
rights the proposal put forward by Count Carlo 
Sforza, the Italian Foreign Minister, to the Com- 
mittee of Ministers of the Council of Europe at 
Strasbourg on 4th May (cf. Interavia, Review of 
World Aviation, No. 6, 1951), becomes even more 
striking. It aims at the creation of a European air 
space in which all European companies would have 
complete freedom of the air. The Secretariat of 
the Council of Europe has meanwhile sent the Italian 
proposals to all member-States, so that they can be 
discussed at the autumn meeting at Strasbourg.— 
Today’s “congestion” in Europe is artificial. There 
would be room, passengers and goods enough if 
only we had the courage to sweep away artificial 
national frontiers from our air maps. 


The four-jet Vickers 660 bomber. 


refuelling a U.S. Navy airship from an aircraft carrier. 


JET TRANSPORTS... SOONER THAN 

EXPECTED 

Some twelve months ago harassed air transport 
directors were talking of a “five-year respite in the 
renewal of air fleets.” Today, on the other hand, 
there are new piston-engined and turbine models, 
long, medium and short-range aircraft—and cus- 
tomers clamouring for them. 

KLM has taken up its option on two Douglas 
DC-6Bs and two Lockheed “Super-Constellations,” 
so that its fleet will now include seven of each.— 





Landing platform for Police helicopter, recently opened 
onthe roof of the 16-storey New York Police head- 
quarters. 


Air Maroc has ordered three SO 30 P “Bretagnes” 
(for 32 passengers), the first two of which are to be 
delivered at the end of June and the third at the end 
of September.—American Airlines put its three new 
Douglas DC-6Bs into service for the first time at 
the end of April on the New York—Los Angeles 
route, cutting down the time required for the coast- 
to-coast journey by 30 minutes to 8 hrs. 55 mins.— 
The CAB has approved TW4A’s finance plan which 
provides for the issue of new shares to cover aircraft 
procurement, to a value of $5,000,000 at the end of 
each of the 1951 and 1952 financial years (10 “Super- 
Constellations” with 75 seats and 30 Martin 4-0-4s 
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in addition to the 10 aircraft of this type already in 
service).—Eastern Air Lines are to spend roughly 
$70,000,000 on 14 Lockheed “Super-Constellations” 
and 60 Martin 4-0-4s. UAL received three DC-6Bs 
at the end of April, and the Compania Mexicana de 
Aviacion has also ordered three of these aircraft. 
Altogether, impressive figures—and all the more 
striking in that flying equipment bought in earlier 
years has still by no means been entirely paid for, 
in spite of all the profits made in 1950. Pan American 
Airways, for example, incontestably the biggest and 
certainly one of the best-run air transport under- 
takings in the world, still has an outstanding bank 
debt of $46,500,000, in spite of a net profit of 
$4,064,000 in 1950 ($2,488,900 in 1949) and the 
repayment of $12,500,000. Not a dangerous situa- 
tion for a company the size of PAA, but still a sum 
that must some day be paid. 
* 


And now the jet transports are coming to the 
fore, more quickly than expected. 

The French Union Aéromaritime de Transport, 
which acquired two more Douglas DC-4 “Sky- 
masters” early in May, so that it now owns six 
of these aircraft, has also ordered two de Havilland 
“Comets.” Sir Frank Whittle, the well-known 
British jet expert, went to South Africa on behalf 
of BOAC, who wish to introduce the de Havilland 
“Comet” on their London-Johannesburg service at 
the end of 1952. Transport Minister Sauer is said 
to have assured him that Jan Smuts airport, Johannes- 
burg, would be completed in time. An interesting 
point is that KLM intend to compete on the same 
route with Lockheed L-1049 “Super-Constellations.” 
The latter are slower, but can cover the whole dist- 
ance with only one intermediate landing (at Kano), 
whereas the “Comet,” on account of its shorter 
range, needs to land four or five times to refuel, so 
that the total time taken for the journey is the same 
in both cases. If allowance is also made for the 
higher fuel consumption of jet engines, it is easy to 
understand why Gordon McGregor, the canny 
President of Trans-Canada Air Lines, recently 
announced that his company felt very reluctant to 
purchase flying equipment which might be “obsoles- 
cent in a few years.” TCA would wait, he said, 
“until we can make an intelligent decision,” before 
placing orders for jets. 


VICKERS-ARMSTRONGS 660—A NEW BRITISH 
JET BOMBER 

~ On May 18th, approximately two years after the 
beginning of flight tests by the first British jet bomber, 
the English Electric “Canberra,” the prototype of 
the four-engined Vickers-Armstrongs 660 took off 
on its maiden flight. Announcement of this new 
type was coupled with the statement that quantity 
production would start immediately. 

As far as its structure is concerned the Vickers- 
Armstrongs 660 must be described as “conventional”: 
slightly swept wings; single tail unit, also with slight 
sweep; retractable nosewheel undercarriage with 
double nosewheel and main wheels in tandem. The 
four Rolls-Royce “Avon” jet engines (the latest 
version of the “Avon” for which details are known 
has a static thrust of 6500 Ibs.) are evidently fitted 
two by two in the wing roots, while the fuselage 
houses only the fuel tanks, bombs and possibly 
defensive armament (remote-controlled guns in the 
rear of the fuselage ?). 

Characteristics and performance of the Vickers- 
Armstrongs 660 are of course strictly secret. Never- 
theless it has been stated that this aircraft is roughly 
twice as big as the four-engined Avro “Lancaster,” 
which has a span of 102 ft. and a length of 69 ft. 4 in. 
The gross weight of the Vickers-Armstrongs 660 is 
estimated at 30 to 35 tons, and speed and range will 
doubtless be considerably greater than those of the 
“Canberra.” 
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Aspects of Realistic 


Airplane Economic Analysis 


By Poul JORGENSEN, Project Engineer, Danish Airlines. 


Introduction. 


To meet the need for a precisely defined 
set of standard conditions as a means of 
providing a common basis for general studies 
of airplane operating economy, the Air 
Transport Association of America and, more 
recently, the Society of British Aircraft Con- 
structors have prepared the widely known 
standard formulae for computation of direct 
operating costs of transport aircraft. How- 
ever useful these methods may be for the 
theoretical study of universal economic prob- 
lems, they nevertheless are limited in scope. 
An uncritical application of these and other 
standard formulae to realistic problems is 
likely to lead to erroneous conclusions, 
because they neglect the fact that economic 
success primarily depends upon how the air- 
plane matches the specific operational and 
traffic conditions in a given case. 


The criterion of economic efficiency. 

It is a wide-spread assumption that the 
governing factor in airplane economy is 
cheapness of operation. This is not neces- 
sarily correct. To the airline operator the 
most suitable airplane is that which in his 
special case will produce maximum profits, 
i.e., the greatest difference between revenue 
and cost, both of which are functions of air- 
plane characteristics. Any comparative ana- 
lysis of the economic suitability of different 
airplanes for the same job must therefore 
cover not only a cost estimate but also an 
assessment of revenue. In a world of compe- 
tition the latter will very often prove to be 
the more important. 

By modifying and amending the standard 
formulae to suit local conditions and experi- 
ence it is generally a relatively easy matter 
for the airlines to prepare their own suffi- 
ciently accurate methods of cost estimation. 
Such investigation has no direct bearing on 
this problem and therefore will not be dis- 
cussed in detail. We merely wish to mention 
that for reasons of simplicity it is practical 
to separate cost into two categories, direct 
and indirect cost, the first being the sum 
of all cost items varying with airplane 
characteristics and the latter an organiza- 


'Cf. “ ATA Method of computing flying costs”, INTERAVIA, 
Review of World Aviation, Vol. II, No. 11 (November 1947), 
pp. 27-35. 
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tional constant which can be ignored because 
it is independent of the choice of airplane. 
The criterion thus obtained, i.e., the differ- 
ence between revenue and direct cost 
expresses the ability of the airplane in each 
specific case to contribute to covering indi- 
rect overhead costs. 


The Principles oj Estimating Revenue Load. 


The revenue side of the problem will com- 

monly prove to be much more complicated, 
because so many of the main factors influenc- 
ing revenue load, for instance political and 
economic conditions, competition from ground 
transportation and other airlines, etc., are 
of a very intangible character and to a 
great extent beyond the control of the air- 
line operator. For the present purpose it is 
convenient to divide the problem into the 
following two phases. 
Phase (1): To estimate the quantity and 
composition of the revenue load 
available for the airplane in 
question, with regard to the 
general demand for transporta- 
tion between the territories 
affected and the ability of the 
aircraft to attract traffic in com- 
petition with ground transport 
and other airlines. 


To determine the amount of 
this potential traffic which will 
actually be carried as revenue 
load, with regard to the loading 
characteristics of the airplane. 


Phase (2): 


The present investigation is mainly con- 
cerned with Phase (2), but since the handling 
of it is contingent upon the solution of 
Phase (1) it may be useful also to make a 
few comments on the latter. 


Potential Traffic. 

The factor referred to above as revenue 
load available or as potential traffic is the 
imaginary revenue load that would be carried 
on a given line if the loading capacity of the 
airplane were infinite, i.e., provided no pay- 
load had to be rejected due to loading res- 
trictions,- all other circumstances being 
unchanged. 

The assessment of a factor of this kind, 
being primarily dependent on conditions 
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which cannot be given an exact numerical 

expression, obviously requires a technique 

quite different from the systematic calcula- 
tion generally used in examinations of direct 

cost. The following is a broad outline of a 

commonly used procedure : 

(1) To form—by the use of statistics of air 
traffic carried in the past—a picture of 
the general trend in the demand for air 
transportation on the route under con- 
sideration. Since traffic statistics do not 
record the part of the potential traffic 
which was rejected due to loading res- 
trictions, it must be remembered espe- 
cially in cases of high average load 
factors that the statistical figures have 
to be corrected if they are to represent 
the actual demand. 


8S 


To estimate on this basis, by mobilizing 
experience available and a good deal of 
common sense, the total air traffic 
demand on the route in the future. 


(3) To separate, by evaluating the mutual 
competitive power of the various flights 
on the route (including own parallel 
lines), the part of this total demand 
which is potential traffic for the partic- 
ular airplane in question, presented in 
terms of average quantities per trip of 
the main traffic categories, passengers, 
free baggage, excess baggage, mail and 
freight. 


Like any other market traffic volume varies 
with time. Besides the general trend, two 
main categories of typical variations must 
be considered, namely seasonal fluctuations 
of average potential traffic and irregular day- 
to-day variations within the season. 


Seasonal Fluctuations. 


Seasonal fluctuations vary from route to 
route, but along the same route they are 
normally very regular and steady and con- 
sequently relatively easy to determine statis- 
tically, as far as both frequency and ampli- 
tude are concerned. In cases where these 
regular oscillations of the average load 
available are substantial, it is necessary to 
subdivide the period in question into shorter 
periods with alternating high and low traffic 
demands, and then carry out a complete 
analysis for each of these traffic seasons 
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separately. In the majority of cases, the 
frequency is one complete cycle per year, i.e., 
there is one high and one low traffic season 
to be considered each traffic year. 

After subdividing the period of aircraft 
comparison into traffic seasons, and after 
estimating the quantity and composition of 
the average load available per trip for each 
season and airplane, there remains the prob- 
lem of determining the extent to which this 
potential load can be accommodated within 
the loading limitations of the airplane. 


Standard Distribution of Passenger Traffic. 


In view of the fact that passenger trans- 
portation is the airline industry’s primary 
source of revenue, it is sufficiently accurate 
in most cases of comparative analysis to 
assume the total revenue to be directly pro- 
portional to the number of passengers carried, 
i.e., equal to passengers carried multiplied 
by a constant, which can easily be evaluated 
on the basis of the composition of the poten- 
tial load. The revenue problem has now been 
reduced to the determination of the number 
of passengers carried as a function of the 
two parameters, number of potential passen- 
gers and number of seats offered for sale. 

Let us first consider a hypothetical example. 
Fig. 1 shows the number of passengers avail- 
able on each day over a four-week period. 
The total number represented by the shaded 
area is 287, thus giving an average potential 

287 
of 28 The 
maximum number on any day within the 
period is 18 passengers and the minimum is 3. 

Supposing the route is operated with an 
airplane offering 12 passenger seats, as indic- 
ated by the dotted line, there will be 6 
occasions when the demand cannot be met. 
The number of passengers rejected is 16, as 
indicated by double shading. It is undoubt- 
edly true that some of these passengers, 
depending on the conditions on the route, 
will book seats on another flight and thus 
raise the potential on some low-traffic days, 
but experience shows that for comparative 
purposes this effect can be ignored and all 
rejected passengers must be regarded as lost 
revenue. The number of passengers actually 
carried is then 287-16 = 271, as represented 
by the single-shaded area, which gives an 
average of 9.45 passengers carried per trip. 


9.45 
The average load factor is then 12 ™ 100 


= 10.25 passengers per trip. 


approx. 79%. 

Since it is impossible to estimate the poten- 
tial traffic on individual days of a period, 
this method cannot be applied directly to 
the study of the general problem where only 
the average value is known. This investiga- 
tion is based upon the natural assumption 
that potentials close to the average appear 
more often than those which deviate much 
from the average value and that there is a 


396 






















































































































































































™ FEEEEEEEEE EEE 
Coo I roy 
LT ASEATING cApaciTy | || Ty tJ 
ee imam TJ 
15 i |] tAVER: FATIAL| | | | 
® [I TAT Tr Se age ws 
ia | tT ] 
L t i 
] Z A LZ 
= 10 Za id "A 7, 4, 
2 Z JA 40 4 ALVA AZ ALL 
© A) AVWA VATA VA WA VA 
a Vz ‘Lj VA VA CAMILLA MN ALLA AL 
V7 VAM ALAL MAM ALLM RAMA AMAL ILLZ 
SEOLLOLLGAL ‘La NA MAAN AZ ALAM ALL 
VAM AN AMARA A DAA 
MAMMA MALL. VAAL 
CULGLLAGGLEA MAMMAL 
VIANA 77 7, V7 Z 4 
9 aan 7, 7; Y 
1 WEEK 2 WEEK -ee— 9’ WEEK ee 4° WEEK 
28 flights in four weeks 
lig. 1: Number of passengers available for a 


twelve-seater aircraft over a period of four weeks. 
seating capacity (S) of the aircraft, —-—-—- 
average potential (P) per day or flight. 


a 





GAUSS - CURVE, 
fade eg 2 Ga-PP? 


MELATIVE FREQUENCY, Gx) 
x 3 





Relative frequency 





J a 
WUMBER OF PASSENGERS, 
No. of passengers available 
Fig. 2: The relative frequency with which various 
numbers of passengers appear can be calculated 
from a Gauss curve whose maximum value h is 
al P (average number of passengers available ) 

on the abscissa. 


universal interdependence of the frequencies 
of appearantee for the various potentials and 
their deviation from the average. 


Fig. 2 shows the relative frequency with 
which the various numbers of passengers 
appear in fig. 1. As, for example, 8 passengers 
are available in 3 cases, the relative frequency 


for 8 passengers is 28 approx. 0.107. | 


It is natural to believe that the distribution 
of the observed numbers of passengers avail- 
able is normal, i.e., that for a growing number 
of observations the relative frequencies will 
approach a Gauss curve, as indicated in 
fig. 2 of the form: 

f(a) =h-e°* M (a-P)? 


where /(x) is the relative frequency of 
appearance of 

x passengers available 

P is the average number of passengers 
available 

x-P is then the deviation from average 

e = 2,718 


his a constant equal to the maximum 
value of /(x), 


ie. h =f(P). 


This curve is fully determined by the para- 
meters P and h, i.e., the average potential 
and the maximum value of the relative fre- 
quency. Since P is known, the problem is 
now to determine / as a function of P, if any 
such function exists. 


INTER ISGOAVIA 


Relative frequency 


Maximum value for frequency 


Fig. 3 is an example of one of a series 
of 11 similar studies, showing the relative 
frequencies of the various passenger numbers 
recorded on each of 125 consecutive flights 
on a typical point-to-point route within the 
SAS European route system. The symmetry 
line of the corresponding Gauss-curve repre- 
senting P was estimated at 17 and the maxi- 
mum value /(x) max = h 0.06, which 
gives the Gauss curve shown. 

The eleven corresponding values of ? and 
h estimated in this way are plotted in fig. 4, 


which shows an amazingly close approxima- 
' I 

tion to the simple equation / Pp 
Assuming this relation to be of universal 


validity, the distribution 
written : 


curve can be 


This curve, shown by an unbroken line in 
fig. 5, is now used as a basis for the study 
of the relationship between factors P, S 


and C, where 
P as before is the average number of 
potential passengers, 
S is the number of passenger seats offered, 
C is the number of 
carried. 


average passengers 


The relation between P, S and C. 


The number of passengers carried on the 
individual flights is designated y, and the 
relative frequency of y passengers on board 
is g (y). 
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Fig. 3: An example taken from a series of 


11 studies made on a European point-to-point 
voute into the relative frequencies of various pas- 
senger numbers. The symmetry line gives a Gauss 
curve with the parameters P = 17 and h = 0.06. 
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Fig. 4 : Diagram to determine the inter-dependence 
of parameters h and P for the frequency curves 
obtained from the eleven studies similar to that 
shown in fig. 3. The parameters of the curve in 
fig. 3? ave marked. The maximum value of the 
frequency in all cases closely approximates thi 
veciprocal of the average number of passenge) 
available. 
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The relative number of cases where poten- 
tial x is greater than seating capacity S$ 
is obtained by integration of shaded area A,. 
In all these cases, the number of passengers 
carried should theoretically be S instead of x, 
resulting in a momentary rise of the g(y).P- 


y Ss 
pp However, due to the fact 


curve at 
that some passengers travel in groups, it 
will not be possible in all A, cases to fill the 
airplane to exact capacity. The curve will 
therefore begin to rise at a somewhat lower 
y - value, as indicated in fig. 5, 


Since areas A, and A, represent the same 
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hig. 5: Diagram used for the sludy of the rela- 
lionship between P (average No. of passengers 
available), S (seating capacity) and C (average 
number of passengers carried ). 


number of observations, they must be equal 
in size. The centre of gravity of area A, has 
statistically been found to approximate 
a a 
P 5. 5 


Having determined size and C x G of area 
A,, the exact shape of the dotted curve is 
unimportant in subsequent stages of the 
investigation. 


The average number of passengers carried 
, ve," 
C, or rather the ratio p» can be calculated 
by integrating the area enclosed by the g/y) P 
ates 
curve between the limits O and Pp (including 
. “a 
area A,). The ratio p> 1e., number of pas- 


sengers carried divided by number of pas- 
sengers available, has been named the 


market utilization factor ”, and p&xpress- 
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passenger load factor C/S plotted against air- 
plane size factor S/P. 
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factor C/S and market utilization factor C/P. 


available and number of potential passengers, 


has been denoted the “ airplane size factor ”. 
The relation between these two factors as 
determined by the equation above is shown 


graphically in fig. 6. 


SS 2 
Since . + the “ passenger load 
S°P Pp’ I § 
wy: ; ‘ 
factor ¢ can be determined as a function 


, S Cc — , 
of both Pp and p as shown in fig. 6 and fig. 7, 


respectively. 


Examples. 


The following examples are constructed 
to illustrate a few typical applications of the 
curves in fig. 6 and 7. 


Example 1. 


Over a given period a particular route has 
been operated with an‘ airplane offering S 
20 seats. The average passenger load factor 
was recorded as 85%, i.e., an average pas- 
senger flow of 20 « 0.85 
trip. 


17 passengers per 


What was the average number of potential 
passengers in the same period ? 
ae ae 
0.85 in fig. 7, Pp will equal 0.75, 


17 
0.75 


pte, 42 
raking Ss 
thus giving a basic value of P 22.7 


potential passengers per trip. 


Example 2. 


The same route is to be considered for a 
similar traffic period in the future, operated 
with a more competitive airplane offering 
S = 40 seats. The combined effect of the 
general traffic trend on the route and the 
more attractive airplane is expected to raise 
the potential approximately 20°, above the 
basic value, to P = 27 passengers per trip. 


a S 40 , 6 will of 
Since p 07 .48, fig. 6 will give a 
passenger load factor of = 0.66. The 


average traffic flow on the route will then be 
C = 0.66 x 40 = 26.4 passengers per trip. 
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lig. 8: No. of “ contribution” passengers (1.0. 
those in excess of the break-even number) plotted 
against the average no. of passengers availabli 
(potential passengers) for three different aircraft 
types (20, 30 and 40 seats) for a stage length of 
500 km and a fare of 200 kroner. 


Example 3. 

An economic comparison is to be made 
between three airplanes, A,, 4g, and Az, on 
the same stage length, 500 km, for varying 
values of the potential P (passengers 
available). 

The main data for the airplanes are given 
in table I. The break-even numbers are 
obtained as the ratio of direct cost to total 
revenue per passenger carried, the latter 
being estimated at 200 kroners per passenger. 


Table I 
Airplane No. of seats Dir. cost Break-even 
$s kr/trip No. of pass. 
A, 20 1500 7.5 
As 30 2000 10.0 
As 40 2500 iY 


lor various values of ? between 0 and 40 
the number of passengers carried C in each 
of the three airplanes is determined by the 
procedure outlined in example 2. 

Since the criterion of economic quality is 
defined as the airplane’s ability to contribute 
to covering fixed overhead cost, this can 
now be expressed in terms of number of 
“contribution passengers per trip”, calcu- 
lated as the difference between C and the 
break-even number for the respective air- 
plane. 

In fig. 8 the “ contribution ” expressed iu 
this way is plotted against P. 

Assuming airplanes of equal traffic-attract- 
ing quality, the same value of P applies to 
all airplanes for the same route and traffic 
period. It is then seen directly that for 
potentials of less than 19 passengers per 
trip, airplane A, is the best proposition. For 
potentials between 19 and 26 passengers per 
trip, airplane A, will be more suitable than 
both A, and As, whereas A, is preferable 
for potentials above 26 passengers per trip. 
Airplane A, will be more economic than air- 
plane A, for potentials lower than 22. 
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Aerodrome Lighting in Sweden 





The task of equipping civil and military 
airfields in Sweden with visual signalling 
equipment began in 1915. In those days 
the equipment consisted of what would 
now be regarded as identification beacons, 


transportable acetylene beacons which 
regularly transmitted Morse code signals 
identifying the number of the landing 


field. This equipment represented a unique 
achievement for its time, without counter- 
part in other countries. 


As the need for improved traffic control 
developed, the airport equipment was grad- 
ually supplemented with wind direction 
indicators, boundary lights, consisting of 
acetylene flash lights and _ transportable 
electric floodlights. What originally amounted 
to illumination of the landing strip within 
the airport has today developed into a 


Fig. 2 
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by N. MOLLBERG, Stockholm 
(Chief of Design Office, AGA) 


and R. E. OnL_uNb, VASTERAS 
(Chief of Air Traffic Dept., ASEA) 


combination of beacons and traffic signals. 

This airfield lighting equipment has been 
designed and manufactured by two well- 
known Swedish firms in close collaboration. 
AGA (Svenska Aktiebolaget Gasaccumulator ) 
of Lidingé, near Stockholm, was responsible 
for the optical part of the equipment. 
Founded in 1904, it originally manufactured 
compressed acetylene gas in steel cylinders 
and lighting equipment for lighthouses, but 
today makes beacon and lighting equipment 
of all kinds, employing 4,000 workers in 
its Swedish factories. 

The electrical part of the equipment was 
developed by the firm of ASEA (Allmanna 
Svenska Elektriska Aktiebolaget), of Vas- 
teras, which was established in 1883 for the 
manufacture of heavy electrical machinery, 
and today has 27,500 employees. 


Type Obstruction Light lig. 3 
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Ceiling Projec tor 





Among the special aerodrome equipment 
developed by AGA and ASEA the following 
are of particular interest. 


Airport Beacons 


The beacon (Fig. 1) comprises a lantern 
with two lenses with a common focus, made 
of the finest ground and polished optical 
glass, and is equipped with two doors with 
glass covers to protect the lenses, one cover 
being green and the other clear. In front 
of each lens there are a number of horizontal 
prisms, to improve the intensity at angles 
up to 20° above the horizon. An automatic 
lamp exchanger is provided for the two 
1500 watt incandescent lamps, each rated 
at 500 hours, one of which is held in reserve. 


lig. 4 Celiometer 
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The lantern rotates about a vertical shaft 
at a speed of six revolutions per minute, 
giving twelve flashes per minute of alternating 
white and green light. Each white flash 
has a peak intensity of more than 2,000,000 
candle power (cd), and its time intensity 
curve integrated over a period of 0.25 sec. 
is about 225,000 cd-sec. 


On top of the revolving lantern there is 
a water-tight lamp covered by a red globe. 
The 15 W bulb lights up as soon as the lamp- 
changing mechanism has switched the reserve 
bulb into service. This red light acts as a 
tell-tale and signifies that a new lamp should 
be fitted. The driving mechanism is housed 
in the base, together with transformer, fuses, 
over-current relay and circuit breaker. 


The same type of beacon is also suitable 
for marking flying routes, in which case it 
is provided with a different type of mechan- 
ism, so arranged as to give the light beams 
a low angular speed when they are projected 
along the route and a higher angular speed 
when they are outside this direction. This 
arrangement gives not only an intensified 
light impression along the route but also 
a definite “on course” or “ off course’ 
signal. 


The mechanism may also be so devised 
that the beam is given an oscillatory move- 
ment for a certain distance on either side 
of the flying route, producing a triple flash 
every 5 sec. along the route. As soon as 
the pilot deviates to starboard, an increasing- 
ly marked single flash followed by a double 
flash character will be seen; a deviation 
to port will have the effect of an increasingly 
marked double flash followed by a single 
flash character. Anywhere off the route 
the only signal to be seen is a single flash, 
recurring every 5 sec. 


Obstruction Lights 


In addition to the normal obstruction 
lights mounted on buildings adjacent to the 
airfield it is often found necessary to have 
obstruction lights marking, for instance, 
the edge of a wood, when this constitutes 
a hazard in landing or take-off. The masts 
must of course be sufficiently high to ensure 
that the obstruction lights will be at a 
somewhat higher level than the surrounding 
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Position and 


Fig. 6 Instvument Panel 
for Wind Speed, Landing Tee 
Direction of Wind 


trees. Masts of this type are made of 
tubular steel of easily transportable lengths 
and are provided with flanges so that they 
can be built up to the requisite height. 
The lengths are made with diminishing 
diameter, and the top section is of telescopic 
design so that the total height of the mast 
can be increased to keep pace with the growth 
of the trees. Provision is made on the post 
supporting the hinged mast for fitting a 
winch so that it may be lowered. The light 
proper can be hoisted and lowered, tra- 
velling along a rail on the mast. It consists 
of one or two lamp fittings, giving a red 
light, and carries a plug contact which enters 
the fixed contact sockets at the top when 
the light is raised to its full extent. 


The lights can be equipped either with 
filament bulbs up to 200 W or with a neon 
tube. When neon tubes (Fig. 2) are fitted 
the transformer is housed inside the glass 
cover. This protects the high-voltage ter- 
minals, and this type of light can be used 
instead of the ordinary filament bulb without 
any additional precautions. Compared with 
a filament bulb, the neon light requires very 
much less power for the same light yield. 


Fig. 8 Driving mechanism of the landing Tee 
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Ceiling Indicator 


After dark, cloud height is measured by 
means of a fixed beam projector and, at some 
distance from this, a fixed celiometer. At 
one time the beam projector was equipped 
with a clear bulb incandescent lamp of 100 W, 
but equipment of more recent design has a 
beam projector fitted with a high-pressure 
mercury (discharge) lamp to obtain greater 
light intensity. The cooling medium used is 
a mixture of pure alcohol and distilled water. 
In climates where the risk of freezing is 
absent it would be possible to use distilled 
water alone. The coolant is forced through 
the lamp by a motor-driven pump which, 
together with the high-voltage transformer, 
relays, fuses, etc., is housed in the projector 
‘frame. Special heating elements in the pro- 
jector prevent condensation on the glass 
cover. 

The celiometer frame, scale and pointer 
are made of gun metal. The scale is available 
graduated up to 1000 metres or 3000 feet. 
A switch box fitted to the pedestal contains 
switches for the beam projector and the scale 
and indicating lamps (the latter to show 
when the projector is lit) and for the heating 
elements in the projector. 


The Landing T 


Fifteen years ago a number of Swedish 
airfields were equipped with wind-Tees. It 
was soon found, however, that these were 
inadequate since they could not indicate the 
appropriate landing direction when there was 
no wind. The use of runways necessitated 
some means by which the traffic control 
officer could set the Tee to indicate the desired 
direction of landing. These requirements 
could have been met quite simply by having 
a Tee which could be manually controlled 
from the control tower. However, at many 
airports the traffic control staff are on duty 
only during certain hours of the day. Aircraft 
using the airfield outside these hours must 
also be provided for, hence the need for a 
landing-Tee which can be automatically con- 
trolled by a wind vane when the wind velocity 
exceeds a certain value and automatically 
takes up a pre-determined position when the 
wind velocity drops below this value. Expe- 
rience has shown that a landing-Tee of this 
kind is of invaluable aid to traffic control 
staff, and today most Swedish airports are 
equipped in this way. 











Figure 5 shows the combined wind direc- 
tion and wind force indicator. The develop- 
ment of this equipment presented a number 
of problems, since it must be completely 
reliable even in the extreme cold (—40° C 
40° F) experienced in Sweden, and at the 
same time require very little maintenance. 
The design ultimately arrived at has proved 
its worth over several years of operation. 


The position of the wind vane, which is 
mounted on ball bearings, is transmitted 
direct to the indicator (Fig. 6, right) by 
means of a _ selsyn system (rotors bet- 
ween two-pole stators, for 50 c/s 110 Volt 
alternating current). The sensitivity of the 
wind vane is + 5%, for a wind speed of 
10 km/hr (9.1 ft/sec.). 


The four cups of the wind speed indicator 
are connected via a rotor of permanent mag- 
nets, an impulse contact and various con- 
densers to the indicator (Fig. 6, left), which 
is calibrated in km/h. The power is supplied 
from a transformer and rectifier. The cups 
are set in motion by a very slight wind 
(e.g. 3.5 km/h). The reading error is + 3%, 
of full scale deflection. 


The landing Tee (Fig. 7) is similar in shape 
to the wind Tee, but lacks the tail fin of the 
latter, so that there is no tendency for it 
to swing into the wind ; instead, it is either 
set by remote manual control or automatic- 
ally by a wind vane. It can thus be set up 
at the point most convenient to the airport 
traffic and is independent of local wind con- 
ditions. The wind vane, on the other hand, 
may be located at the point where wind 
conditions are typical of those prevailing on 
the landing area. Manual setting of the 
landing Tee is done from the control tower 
(Fig. 6), whereas automatic setting is effected 
indirectly by the wind vane. 


The moving part of the landing Tee is 
made of hot-galvanized sheet steel of inverted 
Vee section and is mounted on a tubular 
steel frame. It is available in two sizes, 
6.5 and 8.75 metres (approx. 21 and 29 ft.) 
in length, the bar being 6.1 metres (20 ft.) 
in both cases. The upper side of the Tee is 
painted either white or international orange. 
For night lighting it has six or seven neon 
tubes which give off light of the character- 
istic aviation blue used for landing Tees. 
A metal-clad transformer is provided for 
each neon tube, and is located on the under- 
side of the Tee immediately below the tube 
in question. 


The driving mechanism consists of a three- 
phase motor which drives a self-locking worm 
gear, the motion of which is transmitted 
through another reduction gear to the spindle 
of the Tee. The motor is equipped with a 
segment type brake which stops the motor 
almost instantaneously when the control 
impulse to the mechanism ceases. The driv- 
ing mechanism has a friction clutch which 
disengages it from the spindle of the Tee in 
the event of sudden gusts of wind. A selsyn 
transmitter, also driven by the spindle, 
through a gear, actuates the indicator in the 
control tower. The electrical equipment, 
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Runway and Threshold Light with 
two High-intensity Beacon Projectors (and a 
Top Light) mounted on a Pressure-tight Trans- 
former Pit 


Fig. 9 


comprising circuit breaker and operating 
relays for the motor, contactors for switching 
the lighting elements and current indicator 
relays for the latter, remote control relays 
and fuses, is mounted in a steel casing fixed 
to the supporting frame. (cf. Fig. 8). 


To eliminate constant switching of the 
mechanism in gusty weather, when the wind 
vane is continually changing direction, an 
integrating balance relay is incorporated in 
the circuit to ensure that the direction of 
the landing Tee will only be changed when 
the integrated deviations in one direction 
exceed those in the opposite direction. Apart 
from reduced wear and tear in the mechan- 
ism this arrangement also has the advan- 
tage that the landing Tee will always indicate 
the mean wind direction. 


Runway and Threshold Lights 


In Sweden runway and threshold lights 
have been in use since 1935. Originally 
they were of the flush design but because 
of the frequent snowfalls it is now common 
practice for them to be raised above ground 
level. There are some problems attached 
to this type of light, however. It must 
be easily detachable so as to allow the snow 
to be cleared away, and the risk of condensa- 
tion inside the transformer boxes, and of 
flooding of the transformer pits must be 
avoided. 


Three different types of transformer pits 
are made :— The standard type with a 
cast-iron casing, a standard type with 
pressure-tight steel casing, and a third type 
where the light and the transformer are 
separately mounted. In the last-mentioned 
type (Fig. 9) the runway light is mounted 
on the cover of the concrete pit, which 
houses the transformer box. This box is 
equipped with a snap-action catch, making 
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the transformer, connecting links and fuses 
readily accessible. Pressure-tight cable 
boxes are also provided. The transformer 
box is completely water-tight. The type 
test carried out on this design entailed 
immersion in water for a period of 6 months. 
When the box was opened at the conclusion 
of the test it was found to be completely 
dry inside. 


The part of the runway light which is 
located above ground level carries two 
separately adjustable high-intensity lights 
and a third, low-intensity top light. Each 
light consists of a 250 V sealed beam lamp 
fitted in a ventilated housing made of sheet 
brass. The two projectors are carried on 
a short tubular pedestal with a connecting 
piece designed to snap when stressed beyond 
acertain load. As the weight of the pedestal 
and parts carried on it is only 7.7 kg. (18 Ibs) 
it can be knocked down by the lightest 
fighter plane without risk of damage to 
the plane. 


Lighting Control 


It is usual to be able to vary the intensity 
of runway and approach lights in 5 steps. 
In Sweden the transductor has been adapted 
to lighting control, having been found 
eminently suitable for the purpose. Inten- 
sity can be adjusted rapidly and continuously 
from zero to full lighting by means of a small 
rheostat. (The lamps are connected in 
series and fed by a variator controlled by 
a rheostat.) The absence of shock loading 
effectively prolongs the life of the lamps. 


Power Supply and Supervisory Equipment 


The electrical equipment for the power 
supply and supervision is quite comprehensive 
in a modern airport lighting plant. The 
choice of inexpensive equipment carries with 
it the risk of unreliable operation. Con- 
versely, very high demands on the reliability 
may make the cost of the installation prohib- 
itive. When planning an airport lighting 
system one is therefore often faced with a 
difficult choice. In Sweden, reliability has 
usually been the deciding factor. 


Power for the various parts of the air- 
field lighting installation is supplied from 
sub-stations, usually located near the various 
runways. A power cable from the main 
switchgear is laid in a circuit round the 
field and the various transformers are con- 
nected to this cable. Should a fault occur 
in any part of the cable, the circuit method 
ensures that operation can be maintained 
until such time as the fault can be rectified. 


Remote control is usually effected via 
telephone cables. In order to ensure ser- 
vice reliability the remote control system 
is earthed through a high-resistance relay 
which gives an alarm signal in the event 
of an earth fault. Current indicating relays 
mounted in the control desk are connected in 
series with the lamps and thus indicate when 
the lamps are lit. 
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The rapidly increasing density of traffic 
and the limited number of frequencies avail- 
able in the HF band made it necessary 
shortly after the war to change over to the 
VHF range for airport radio communica- 
tions. This change-over was also approved 
and recommended at an early date by the 
Provisional International Civil Aviation Or- 
ganization. Telecommunications manufac- 
turers all over the world had been expecting 
such a recommendation, but none had as yet 
produced suitable equipment to meet the 
new requirement. Therefore modified mili- 
tary equipment was used at this time and 
rendered valuable interim service. However, 
a really successful design must be based on 
the somewhat specialized requirements of 
air traffic control. A detailed study of these 
requirements naturally lies outside the scope 
of this article, but the following vital points 
should be touched on briefly : 


The frequency range must be at least 
118-131.9 Mc/s and if possible greater. 


Each operator should have facilities for 
simultaneous transmission on several 
channels. This is of particular impor- 
tance in emergencies. 


Because of the high frequency stability 
required both transmitters and receivers 
must be crystal-controlled and prefer- 
ably of a pretuned type. 


Both transmitters and receivers must 
be remote-controlled, permitting any 
of the operators to select instantane- 
ously any channel in the system and to 
check all incoming calls. 


The remote control equipment in the 
control tower must be kept to a mini- 
mum but must nevertheless present all 
essential information in a convenient 
form. 


The operation of the equipment must 
be very simple and should if possible 
include some form of continuous moni- 
toring for safety reasons. 


Provision of reserve transmitters and 
receivers, operated from the control 
tower. 


In addition there is one point of out- 
standing importance. During simultaneous 
operation of several channels the channels 
must not in any way interfere with each 
other. In the transmitters spurious radiation 
must therefore be low and spurious frequen- 
cies falling within the band used must as far 
as possible be avoided. Similarly spurious 
response in the receivers must have favour- 
able values and in addition the receivers must 
have a high selectivity. In a communications 
system of this type the intermodulation in 
the receivers must also be given special 
consideration. The importance of this is 
clearly recognizable. 
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Let us suppose that a 50 Watt transmitter 
with frequency F1 and another with the 
adjacent frequency F2 transmit simulta- 
neously and that a receiver situated nearby 
is tuned to frequency F3. Both F1 and F2 
are present in the first stages of receiver F3 
with a level of approximately 150 to 160 dB 
above the receiver sensitivity. Because of 
non-linearity in the receiver several modula- 
tion products occur, the most dangerous of 
which are 2F1-F2 and 2F2-F1. If any of 
these modulation products should be equal 
to F3, the receiver is blocked and communi- 
cation impossible. If for instance F1 
130.0 Mc/s and F2 = 130.2 Mc/s, 


2F1 — F2 = 129.8 Mc/s 
2F2 — F1 = 130.4 Mc/s 


and consequently a receiver tuned to either 
of these frequencies is. blocked. 


The above is a very simplified case and 
gives only a faint idea of what really can 
happen when several frequencies are present 
simultaneously. It is also obvious that there 
must be considerable attenuation between 
transmitter and receiver antennas belonging 
to the same station. This can best be achieved 


REMOTE CONTROL ACCESSORIES 
CONSISTING OF: 
4 RELAY UNITS 
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Diagram of the Swedish 


reception channels. 
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Equipment 


by separating the transmitter and receiver 
installations. It is, of course, also possible 
to obtain the attenuation necessary with 
the transmitter and receiver antennas on the 
same site, using special rather complicated 
aerial screenings and filter arrangements. It 
must, however, always be borne in mind that 
reflections from the surroundings definitely 
can spoil even the best screenings. 


* 


When, in the summer of 1947, the Swedish 
authorities were looking for a supplier of 
VHF equipment for the main Swedish 
airports, the order was obtained by A.-B. 
Standard Radiofabrik in Stockholm, in 
competition with a number of foreign and 
local manufacturers. The main items of the 
equipment were already available in pre- 
production models specially designed for use 
in civil aviation communications and only 
the details of the remote control equipment 
still had to be worked out, in close collabora- 
tion with the customer. 

The equipment, named VHF Airport Radio 
Equipment type CSA 50/10, has since been 
manufactured in large quantities ordered 
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by civil and military aviation authorities 
in various countries. The latest version will 
be described below. 

As will be seen in the diagram the equip- 
ment is composed of 4 basic elements : 


Transmitter cabinets 
Receiver cabinets 

Remote control accessories 
Operator’s control units 


va 


The transmitter and receiver cabinets are 
normally placed on separate sites at least 
1 km apart. In this way a sufficiently large 
transmission loss is obtained, resulting in 
simpler antenna arrangements and less inter- 
ference by undesired signals. In addition 
it is necessary to block the receiver during 
transmission, and the “ side-tone” signal 
can be used for monitoring. 

Depending on their height, the cabinets 
contain a varying number of transmitter or 
receiver units. Each transmitter and receiver 
unit is built as an independent unit with its 
own power supply, which in the receiver is 
built on the same chassis but in the trans- 
mitter forms a separate unit housed in the 
same cabinet. 

Local operation is accomplished from a 
control unit in the cabinet and common to 
all the transmitters or receivers contained 
in it. 

In order to simplify manufacture and thus 
reduce cost a high degree of mechanical 
standardization has been used in the con- 
struction of the transmitters and receivers. 
Thus, each sub-unit (transmitter, transmitter 
power supply or receiver) has the same 
external dimensions and the same_ basic 
chassis design. All connections are made 
automatically by means of flat contacts 
and coaxial contacts at the back of each unit. 

No tuning controls or meters are placed 
on the front panels except on one local 
control unit per bay. All other front panels 
are blank and strictly identical. Tuning is 
performed by substitution of crystals and 
screwdriver adjustment of trimmer capaci- 
tors accessible through two covered slots in 
the front panel. Anode, grid and aerial 
currents are measured by means of a common 
instrument on the local control unit. The 
meter is connected to each control point 
by a cord and plug arrangement. 


Fig. 2: Each transmitter consists of RF head 
and modulator. It contains two control crystals 
for normal and reserve frequencies. Power supply 
is separate. 












Fig. 1: Cabinet for four transmitters and current 


supply. 


Each transmitter unit (fig. 2) consists of 
two sub-chassis, mounted on the standardized 
type of chassis framework mentioned above, 
one containing the RF part and one contain- 
ing the modulator. It covers a total frequency 
range of 100-156 Mc/s using a crystal with a 
fundamental frequency that is one ninth of 
the output frequency. This comparatively 
low frequency multiplication factor has been 
chosen in order to reduce the spurious 
frequencies, and a further reduction has been 
obtained in this respect by using band 
filters as coupling between several stages. 

The guaranteed carrier output is 50 Watts, 
and the spurious radiation better than 
60 dB in relation to the carrier level. 

The unit has holders for two crystals, both 


Fig. 3: The receivers also have two control 
crystals, one for the normal and the other for the 
veserve frequency. Here the power supply is on 
the same chassis. 


accessible from the front panel. The required 
crystal can be connected to the circuit by 
means of a relay, which provides a means of 
remote-controlled switching between two 
adjacent spot frequencies if required. <A 
third crystal holder is included in the equip- 
ment and intended for temperature controlled 
crystal units, in case an extremely high 
frequency tolerance is required. 

The (transmitter power supply is also 
mounted on a standardized chassis frame- 
work and contains selenium rectifiers for the 
anode and grid voltages. 

The receiver unit (fig. 3), as stated above, 
is self-contained and mounted on_ the 
standardized type of chassis framework 
containing two sub-chassis. The RF section 
occupies one sub-chassis, and the other is 
occupied by the IF and LF section and the 
power supply. The receiver is crystal con- 
trolled and has a total frequency range of 
100-156 Mc/s. It comprises 2 RI stages, 
1 mixer stage, 3 II’ stages and detector and 
2 audio frequency stages. 

Only fourfold multiplication is used in the 
oscillator circuits in order to keep spurious 
frequency rejection as high as possible, and 
here also band filters are used as interstage 
couplings to increase this figure still further. 
As stated earlier, intermodulation is very 
disturbing in a communications system of 
this type and certain action has been taken 
to minimize this. Thus for instance the 
receiver has the highest possible RF selec- 
tivity combined with a low amplification in 
the RF stages. Amplified AVC is used and 
the receiver has furthermore a noise limiter 
circuit and a squelch system. The squelch 
also operates a relay which, via the remote 
control accessories, lights up signal lamps on 
the operator’s control units to indicate 
incoming calls. 

Like the transmitters, the receivers also 
have two crystal holders, the second of which 
can be used for an adjacent channel. 

The receiver has a sensitivity of 1 microvolt 
per 10 dB signal to noise with 30°, modula- 
tion at 1000 c/s, an image rejection better 
than 90 dB below signal level, and a spurious 
response better than 90 dB below signal level. 


The remote control system is designed for 
control over one telephone pair per trans- 
mitter and one pair per receiver, and its 
basic elements consist of relay units used as 
terminals at each end of the telephone lines 
(plus amplifiers and power supply). There 


lig. 4: For every five receivers there is one 
common amplifier. Lach amplifier is connected to 
a watch loudspeaker, which picks up incoming mes- 
sages before they are passed to the control desks. 
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are four different types, which are mechanic- 
ally almost identical, but are slightly different 
in electrical operation. Each relay unit is 
built up of five identical sections, each 
ensuring complete remote control of one 
transmitter or receiver. The following 
remote operations are carried out: 


Transmutter : 


- Switching on/off of anode and grid 


voltages 

- Switching on/off of carrier (Push to 
talk) 
Switching between normal and spare 
channels. 


Recetver : 
— Squelch operated carrier indication 


— Switching between normal and spare 
channels. 


In addition to the relay units, the remote 
control accessories incorporate two units 
installed on the remote control rack, i.e. a 
48 V rectifier unit supplying the relay and 
signal lamp voltages and a line amplifier 
unit. The latter unit (fig. 4) has 5 separate 


Operator’s control unit for ten transmitting and receiving channels and their spare 
channels. The switch at top left is for switching over from voice-modulated (A3) to tone-modulated 
(A2) waves for keyed W/T. 


inputs corresponding to 5 receiver channels 
and serves the purpose of increasing the 
audio level. After one stage of individual 
amplification, the five channels are united 
in a common output stage feeding a watch 
loudspeaker. An incoming call can be 
disconnected from the output stage and thus 
from the watch loudspeaker and the output 
from the first separate amplification stage 
brought to either a handset or a_ loud- 
speaker amplifier belonging to the operator 
handling the call in question. 

The station is controlled from one or 
several parallel operator’s control units 
(fig. 5) designed to fit in a control desk or 
in a normal 19” rack arrangement. Each of 
these control units has facilities for control- 
ling ten transmitting and ten receiving 
channels and their associated spare channels, 
by means of two rows of switches. The 
upper row consists of ten two-way switches 
for switching between normal and spare 
receivers, and there is a corresponding row 
of signal lamps indicating all incoming calls. 
These lamps are operated by the squelch 
relays in the receivers. Apart from this 
indication the call also, of course, appears in 
the above-mentioned watch loudspeaker. 
Similarly the transmitter channels are con- 
trolled by ten three-way switches, located 


below the receiver switches, and intended 
for switching between normal and _ spare 
transmitters. The switches also operate 
signal lamps indicating whether the normal 
or the spare channel is in use. 

When one of the receiver signal lamps 
indicates an incoming call the corresponding 
transmitter switch should be operated, thus 
putting the normal (or spare) transmitter 
in standby position. The switch operates the 
above-mentioned signal lamps and in addition 
disconnects the receiver channel in question 
from the common watch loudspeaker and 
connects it to the operator’s handset or, if 
preferred, to a separate loudspeaker. A 
microphone amplifier included in the control 
unit is also connected to the appropriate 
channel by this switch operation, and com- 
munication is then obtained simply by 
operating a push-to-talk knob on the mi- 
crophone. It should be mentioned that up to 
ten transmitting channels can be operated 
simultaneously from each control unit pro- 
vided the same audio signal is required on all 
channels. When several control units are 
in parallel, the signal lamps operate on all of 
them, which prevents the operators from se- 
lecting a channel already in use. Asis seen from 
the above brief description, the equipment 
admirably fulfils, from the point of view of 
performance, the special requirements for 
this type of operation, and as only first rate 
components are used in manufacture, re- 
sulting in very reliable equipment, it is felt 
that the Swedish radio industry has contri- 
buted actively to the improvement of VHF 
aviation radio communications. 





Corrigenda to article “ Flight Planning 
and Direct Operating Costs ” in No, 5/1951 : 

p. 272, Fig. 6: “tonnes per km/h” to 
read “tonnes-km per hr.”; pp. 273-274, 
Figs. 7, 13, 14 and 15: “ tonnes/km” to 
read “ tonnes-km ”, 
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A Series of Aviation Books of Universal Interest 


Stockholms Tidningen 
Yngve Norrvi : PA TYSTA VINGAR (On Silent Wings) 


Sixten Rénnow: MOT SVARTA HIMLAR (Towards the Black 


Heavens) 
Stig Wennerstrém ; RODA VINGAR (Red Wings) 


Ch. Birch-Jensen & Gunnar Knutsson : SNABBARE AN LJUDET 
(Faster than Sound) 


Bjérn Lindskog : FALLSKARMAR & FALLSKARMSTRUPPER 
(Parachutes and Parachutists) 


Harald Millgard : SPORTFLYG (Sports Flying) 


Harald Victorin: FLYGBRAGDER & BRAGDEFLYGARE (Flying 


and Pilots) 


Hans Andersson & Hans Ostelius : RYMDENS GIGANTER (Giants 
of the Air) 


N. O. Sefeldt: AUTOGIROS & HELICOPTRAR (Autogyros and 
Helicopters) 


Each volume contains 150 double-columned octavo pages with 80 to 
120 pages of pictures. The text is also profusely illustrated with 
drawings, maps, diagrams and photographs 


Price per volume : 6.75 kroner 


FLYGETS ARSBOK - ETT AR | LUFTEN 


(Aviation Yearbook - The Year in the Air) 
1951 


Up-to-date information on sports flying, service aviation, gliding, 
model aircraft. 500 illustrations. 
Decorated cloth binding 15 Kr. 


Allthems Férlag, Malmo 


Sweden's leading book publishers 





Telex 01165 
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Airport radio equipment 
TYPE CSA 50/10 





? 2 
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Dp 
and increased safety 


AB Standard Radiofabrik 


Bromma, Sweden Cable Address: Stanelco 
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AERONAUTICA MACCHI 


VARESE (ITALY) 





FIGHTERS 
M.B. 324 D.H. 100 
Single-seater jet Single-seater jet under licence from DE HAVILLAND 
TRAINER 
M. 416 





Two-seater (seats side-by-side) elementary trainer 


FOKKER S. Il licence, LYCOMING engine 


TOURING AIRCRAFT 








M.B. 320 M.B. 308 MB. 308 
Twin-engined 4/6 seater Two-seater (seats side-by-side) Two-seater (seats side-by-side) seaplane 
(CONTINENTAL E. 225 engines) (CONTINENTAL C, 85/C. 90 engine) (CONTINENTAL C. 90 engine) 
Range 1010 miles Range 375 miles Range 375 miles 
Consumption 14 miles/Imp. gal. Consumption 28 miles/Imp. gal. Consumption 28 miles/Imp. gal. 
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Now available ! 


For immediate delivery 


900 RADIO-COMPASS 
INSTALLATIONS SCR-269-6 


Brand new and released ARB at the unprece- 
dented price of £98:10:0 per installation ! With 
even further reductions for quantity purchases 








Cable for particulars 


AEROCONTACTS LTD 


GATWICK AIRPORT HORLEY - SURREY 


Telephone : Horley 1510 Cables: Aerocon Horley 








PASSENGERS AND FREIGHT 
EUROPE - ASIA 


OSLO, STAVANGER 
AMSTERDAM 

GENEVA 
ROME 

ATHENS 

CAIRO 

ABADAN 
KARACHI 
BOMBAY 
CALCUTTA 
BANGKOK 
HONGKONG 


and connections beyond 


BRAATHENS S‘A-F-E 


OSLO NORWAY 

















From Madrid to : 


Buenos-Aires, Caracas, Porto-Rico, Havana, Mexico, 
Paris, London, Geneva, Rome, Lisbon, Canaries, Tangier, 
Spanish Morocco and the whole of Spain 
IBERIA, 17, rue du Mont-Blanc, Geneva - Tél. 21210 


Reservations made and tickets sold 
by SWISSAIR and by all authorized travel agencies 


Information : 





















Lettera 22 


La machine a écrire portative qui, sous des dimensions ré- 
duites, offre 1a capacité de travail d'une machine de bureau. 


Die Klein-Schreibmaschine mit der Leistung einer Biro- 
Schreibmaschine. 


The Portable machine combining all the features of a stan- 
dard typewriter In a reduced size. 


La maquina portatil que resume en tamafio reducido la cua- 
lidades de escritura de una maquina para oficina 


ing. C. Olivetti & C., S.p.A.- Ivrea (Turin) italy 
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Imitation leather with gold lettering 
are now available 
Price, including postage and packing : 
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A portion of the F-86 assembly area, 
Plant 2, Canadair Limited, 
Montreal, Canada. 


Moving steadily through thousands of separate manufacturing steps 
in 40 acres of modern factory space .. . passing along more than two and a half 
miles of assembly flow lines .. . through the hands of thousands of skilled 


Canadian workers . . . F 86 Sabre* jets are rolling out for delivery at Canadair. 
From preliminary design to final assembly, Canadair is equipped to 


produce every type of military and civil aircraft. The 
plants at Canadair, with their adjacent runways, 

stand high among the most modern aircraft 
manufacturing facilities in the entire world. We welcome 
enquiries regarding the design and manufacture 


of any type of aircraft. 


For further information: 
European Representative, J. H. Davis, 


Princes House, 190 Piccadilly, London, W1, England. 
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KEY POINT PROGRAM 


® provides aviation special products 





@ in conveniently small containers 






@ at key airports around the world 
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Relatively small amounts of certain aviation special petroleum products 
required for servicing of today’s transport aircraft share the 
responsibility, as much as gasoline and engine oil, for thousands of 
trouble-free air miles flown around the world every day. Although 
essential to the proper maintenance of modern aircraft, not all of 

these products are constantly required away from the home base, 
particularly in the normal container sizes usually stocked. 



















For this reason, marketers of Esso Aviation Products determined which 
special products are called for most often on the well-travelled air 
routes of the world and established a basic group of Esso Aviation 
Special Products used for aircraft lubrication and as hydraulic fluids. 


In addition to the hundreds of other airports where Esso Aviation 
Products and service are offered, these aviation special products are now 
available at all times in convenient, small containers at 17 key 
airports along the world’s airways. 





The complete line of Esso Aviation Products: 


Gasolines Turbo Fuels The smaller containers minimize waste and the possibility of 

Engine Oils Turbo Oils contamination. Airline operators find them especially convenient for 
“topping off” or for service en route. In every respect, the key point 

Gear Oils Corrosion Preventives program means added security to pilots, flight engineers and 

De-icing Fluid Anti-seize Compounds international aircraft operators. 

Greases Hydraulic Fluids Esso Aviation Special Products are made to exact specifications and 


cover the air-frame and accessory lubrication requirements of all 
commercial transports in general use today! Their quality and 
dependability have been proved in millions of miles of flight. 





WHERE you want them... WHEN you need them... 
AVIATION PRODUCTS ALONG THE AIRWAYS OF THE WORLD 






YOUR LOCAL MARKETER OF ESSO AVIATION PRODUCTS WILL BE GLAD TO FURNISH YOU TECHNICAL ASSISTANCE AND FURTHER INFORMATION 





